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REPORT OF THE STATE FORESTER 

WALTER O. FILLEY. 



INTRODUCTION. 

The Forester of the Connecticut Agricultural Experiment Sta- 
tion is eX'Officio State Forester and State Forest Fire Warden. 
The work of the Department of Forestry may accordingly be 
classed under three heads. 

The Station Forester works along the following lines : 

1. Investigation of forest conditions, and the problems 
involved in the profitable management of Connecticut woodlands. 
This is carried out on both State and private lands. 

2. Experimental work in forest planting and management. 
As such experiments must be carried on for a term of years 
to secure results of value, most of this work is on land belonging 
to the Station or to the State, although occasionally experiments 
are undertaken in cooperation with private land owners. 

3. Dissemination of information regarding forestry. In 
accordance with the established policy of the Experiment Sta- 

ption, the Forestry Department aims to help woodland owners 
and the public in general to obtain a knowledge of forestry 
principles and methods. To accomplish this object, practical 
assistance is given to all applicants so far as possible, either by 
correspondence, or preferably by means of examination of land 
and recommendation as to treatment ; news articles are prepared 
for the press, and publications are issued from time to time giv- 
ing the results of investigations and experiments with the prac- 
tical application of the lessons learned; public addresses and 
illustrated lectures are given before farmers' institutes, granges, 
and other organizations which may be interested. 

2Q 
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The State Forester has charge of the State Forests already 
established, and is authorized to establish others as funds may 
be made available for the purpose. It is his duty to protect and 
to develop these State Forests by planting, and by improvement 
cuttings, the receipts from such cuttings being used for further 
improvement work. 

The State Forest Fire Warden is the head of a fire warden 
service which includes a town fire warden in each town, and 
such district or deputy wardens as conditions in each town may 
render necessary. The forest fires extinguished by local war- 
dens are reported by them to the State Warden accompanied by 
bills for services rendered or expenses incurred. Such bills, 
after examination as to legality, are recorded and referred back 
to the towns for payment on approval by the selectmen. From 
a study of the fire reports, facts are determined as to the causes 
of fires, and the best methods of preventing and extinguishing 
them. As the State Forest Fire Warden is responsible for the 
efficiency of the service and enforcement of the laws regard- 
ing forest fires, it is incumbent on him to issue such instructions 
and supplies as will bring about the desired results. Press bulle- 
tins and other material of an educational nature are also issued 
from time to time. 

These various branches of the regular work of the Department 
are taken up in detail on the following pages, the order of their 
discussion being reversed for convenience in arrangement Dur- 
ing 1912, the forester was involved in a special line of work 
which is not fully covered in this report He was ex-officio a 
member of a Special Commission on the Taxation of Woodland, 
authorized by the General Assembly of 191 1. As secretary of ^ 
this Commission he found it necessary to give considerable time 
to the gathering of material and preparation of a report. This 
report is to be presented to the General Assembly of 1913 and 
will form the basis for legislation on the subject of forest taxa- 
tion. Copies may be obtained from the State Forester or the 
State Tax Commissioner. 

The proposed legislation will provide a just system of taxa- 
tion for all forest land in the State, but will be optional in its 
application. Opportunity will be ofFeried for the classification 
of forest land as such, a fair valuation of the land for purposes of 
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taxation to be established and maintained without change for a 
definite period of years. An annual tax on this valuation of the 
land alone will be provided for in addition to a yield tax on the 
timber when cut. Such a law will be an encouragement to 
investors in forest lands, for it will make it possible to determine 
definitely the amount of taxes chiirgeable against such an invest- 
ment in future years. This will remove one of the factors which 
has interfered with the progress of forestry work in this State, 
since uncertainty regarding taxation is a heavy handicap to a 
long time investment. 

The first Station Forester, appointed April i, 1901, was Wal- 
ter Mulford, F.E.,. Cornell. He was appointed State Forester, 
July I, 1901. On July i, 1904, he was succeeded by Austin F. 
Hawes, M.F., Yale. By act of the General Assembly he also 
became State Forest Fire Warden in July 1905. He resigned 
April I, 1909, and Samuel N. Spring, M.F., Yale, was appointed 
State Forester on October i, 1909. Having served for two 
years as Assistant in Forestry, the writer was appointed Assist- 
ant State Forester, October i, 191 1, in accordance with an act of 
the General Assembly providing for such an office. Mr. Spring 
resigned October i, 1912, and the writer was appointed his 
successor. Mr. A. E. Moss, M.F., Yale, was appointed as 
Assistant in Forestry from that date. 

This report for 1912 is intended to sum up the work of the 
Forestry Department in all lines since its establishment. The: 
policy of the present Forester will be in accordance with that 
of his predecessors, but he will have the advantage of building: 
on the foundations they, have laid and should therefore be able 
to show a distinct advance in the forestry work of the State dur- 
ing the next few years. 

Forest Fires. 

The report of the Forester for 1910 was largely devoted to 
this subject, and discussed fully the results of the Fire Warden 
work for the years 1905-1910. Especial attention was given to 
the figures for 1910, because the conditions in that year were 
such that a large number of fires (834) occurred, and it seemed 
probable that this would prove to be a maximum record which 
would not be equalled in succeeding years. 
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Table I. — Number of Forest Fires by Months. 

Year. 



19 10 
I9II 
I912 



Total 
Number. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 
41 


834 








285 


305 


45 


2 


9 





6 


141 


978 


5 





66 


425 


390 


13 


20 


25 


I 


10 


21 


526 


I 


3 


27 


109 


90 


34 


53 


5 


3 


142 


38 



o 

2 
21 



By reference to Table I, it will be seen that this expectation 
was unfulfilled. The conditions in 191 1 were worse than in 
1910, especially during the months of April and May, when 8«5 
fires occurred. Although the warden service was more efficient 
and more vigilant than ever before, a total of 978 fires was 
reported with damage, cost, etc. as given in Table II. 

Table II.— Summary of Forest Fires, 1911. 





1 

1 


Causes. 


Acres 
burned. 


Estimated 
damage 

to 
standing 
timber. 


Estimated 

damage 

to forest 

products 

and 

buildings. 


Cost of 
fighting. 




County. 


1 

e 


1 


CA 

1 


1 

OQ 

s 


1 


1 


1 

3 


Cost 
of 
protec- 
tion. 


Fairfield 

Hartford 

Litchfield 

Middlesex . . . 
New Haven. . 
New London. 

Tolland 

Windham 


147 

207 

162 

69 

143 

73 

78 

99 


69 
90 

49 
24 
69 
52 

27 
36 


38 
69 
69 
29 
40 
6 
26 
42 


18 

25 
18 

6 

18 

8 

14 
10 


20 

19 

22 

^l 

6 

II 

5 


4 
4 

I 

I 

5 






5.376 
13.550 
14.604 

6,128 

7.073 
8,074 

4,697 
5.496 


$11,585.50 
67,982.00 
41,302.00 
26,389.00 
30,008.00 
20,660.00 
25,613.50 
30,475.00 


$ 637.00 
13,420.00 
3.444.50 
1,449.00 
2,492.00 
1,105.00 
16,427.00 
2,610.50 


$1,684.35 
3,784.54 
2,616.29 
714.63 
1,693.04 
1.079.76 
1,605.50 
1,803.39 


$201 . 13 
309.37 
III. 94 
36.43 
29.43 
17.41 
14.66 
45.52 


Totals 


978 


416 


319 


117 


108 


17 


•• 


I 


64,998 


$254.0.15.00 


$41,585.00 


$14,981.50 


$765.94 



Conditions in 19 12 were very much better, particularly dur- 
ing the spring, when most fires occur in a normal season. Rains 
during the previous fall and abundant snows during the winter 
had matted down the leaves, and the rainfall during the first 
five months was more than six inches in excess of the normal. 
Consequently very few fires occurred and few of those reported 
caused large damage. After June first, conditions changed 
greatly and but one half inch of rain fell during the month. 
The precipitation was considerably below normal in each succeed- 
ing month until December. During the summer and early fall. 
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fires were frequent and exceedingly difficult to put out owing to 
the dryness of the soil. Many fires burned underground for a 
week or more, covering only a few acres in each case, but requir- 
ing constant watching to prevent their getting beyond control. 

Table III gives the complete record for 1912. In comparison 
with previous years it shows a less number of fires (526) than 
1910 and 191 1, and less area burned over than in those two years, 
as well as in 1908, when the number of fires reported was but 

Table III. — Summary of Forest Fires, 1912. 





s 

1 


Causes. 


Acres 
burned. 


Estimated 

damage 

to 

standing 
timber. 


Estimated 

dam acre 

to forest 

products and 

buildings. 


Cost of 
lighting. 




County. 


s 


1 


1 
J 




1 
1 


« 


.S 
1 


Cost 
of 
protec- 
tion. 


Fairfield .... 

Hartford 

Litchfield .. 
Middlesex.. 


44 
129 

87 
41 

82 

35 
43 
65 


17 

44 
28 
18 
39 
13 
12 
22 


20 
44 
35 
14 
10 

3 
16 

31 


5 
26 

13 

7 

22 

18 
13 

7 


I 
9 
7 
2 

2 
I 

2 

2 


I 
2 


I 
3 


3 

I 


832 

5,088 

2,344 
1,924 

868 
1,878 

738 
1,943 

15,615 


$ 1,786.00 
21,572.00 
6,286.00 
6,617.00 
2,878.00 
7,565.00 
2.494.00 
6,834.00 


$ 107.00 

5,377.24 

396.00 

50.00 

681,00 

51.00 

4,377.50 

145 00 


$ 143.28 
2,011.20 
1,142.88 
261.20 
653.38 
468.91 
486.99 
499.80 


$204.49 

151.53 
182.81 
96.32 
78.93 
36.64 
21.84 
21.87 


New Haven. 

New London 


5 


3 


I 


Tolland 








Windham . . . 


3 














Totals . . 


526 


193 


173 


III 


26 


11 


7 


5 


$56,032.00 


$11,184.74 


$5,667.64 


$794.43 



little over one-half as large. (See Table IV.) The cost of 
fighting also shows a considerable decrease over the two previous 
years both in gross and per fire. This cost would have been 
much smaller had it not been for a few summer fires which 
burned for several days. Although weather conditions must be 
given much credit for the good record of 1912, the activity and 
efficiency of the wardens should not be underestimated. Their 
vigilance prevented many small fires from becoming serious. On 
the whole, there is plenty of evidence that the fire warden service 
is more active and efficient each year, and it is evident that 
with a few exceptions, the towns of the State are realizing the 
necessity for extinguishing fires promptly. 

Prompt action by wardens means smaller damage as well as 
less expense to the towns and State. Wardens, however, cannot 
be expected to neglect their other business to watch for fires, 
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no matter how public-spirited they may be. It is therefore very 
desirable that assistance in locating fires be rendered the war- 
dens in every way possible. For this purpose, the U. S. Post 
Office Department has instructed rural mail carriers to report 
to the nearest warden as soon as possible, any fires they may see 
in covering their routes. This should prove of great assistance 
in Connecticut, as most of the forested area is covered by car- 
riers once each day. 





Table IV.—Summary of Forest Fires, 


I905-I912. 




Year. 


Number 

of 
wardens. 


♦Number 
of towns 

not 
reporting. 


Number 
of fires 
reported. 


Area 
burned. 
(Acres.) 


Average 

area 
per fire. 
(Acres.) 


Cost of 
fighting. 


Average cost 
per fire. 


1905 
1906 
1907 
1908 
1909 
1910 
I9II 
I912 


44 
119 
140 
152 
157 
160 
163 
168 


126 

94 

76 
64 
18 

19 

9 

28 


125 
109 

283 

339 
834 
978 
526 


t8,ooo 
4,036 
4,387 

18,430 

14.779 
47.443 
64,998 
15,615 


32.3 
40.2 

65.1 
43.6 
56.9 
66.5 
29.7 


$1,286.46 

3.646.66 

2,755.46 

10,024.76 

14,981.50 

5,667.64 


iii.'so 
12.88 

8.13 
12.02 
15.32 
10.77 



* Includes nine principal cities whose limits are coterminous with those of 
the town, 
f Estimated at the end of the year. 

It also seems desirable to establish lookout stations on a 
few high points in the State from which observers may watch 
for smoke of forest fires during the danger seasons. If the 
stations are equipped with telephones, the observers will be able 
to locate fires definitely and inform the nearest wardens at once. 
Two stations were maintained experimentally during 1912 with 
valuable results, even though the favorable season made tHeir 
value less apparent than it would have been the previous year. 
If possible, other stations will be established during 1913, the 
State cooperating with towns and land owners when practicable. 

Under the so-called Weeks Law, which provided for National 
Forests in the White Mountain and Appalachian regions, the 
Federal Congress authorized the U. S. Forest Service to cooper- 
ate with the various states in protecting from fire the forested 
watersheds of navigable streams. Federal funds were thus made 
available for use in paying for the services of observers at look- 
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out Stations in northern Connecticut. This arrangement will 
be continued in 1913. 

Past years have shown that a large proportion of the fires 
in this State aq^ due to sparks from railroad engines. During 
the spring of 1912, when fires were few on account of plentiful 
rains, forty-one per cent, of the fires reported by wardens were 
attributed to this cause. In 191 1, when fires from all causes 
were more frequent, only thirty-five per cent, were reported as 
railroad fires. Believing the value of patrols should be demon- 
strated with a view to securing future cooperation with the 
railroad companies in such work, ten patrols were maintained 
during the danger season along stretches of track where fires are 
of common occurrence. These patrols were paid by the Federal 
government under the cooperative arrangements mentioned 
above. They reported extinguishing 270 small fires during the 
year. These were in addition to the number reported by war- 
dens (172), and many of them would probably have become seri- 
ous had they not received such prompt attention. With the 
figures thus obtained as a basis, plans for patrol work will be 
submitted to the railroad companies, with the expectation that 
they will do such work where needed in 1913. 

Chapter 114, Public Acts of 191 1 provided that all bills for 
extinguishing fires due to railroad causes should be paid by the 
company responsible. Under this law, bills amounting to over 
$600 were paid during 1912. Had the law been in effect in the 
spring of 191 1, the fire bills to railroad companies would have 
tmdoubtedly shown a larger total, and the cost of fire fighting 
to the towns and State would have been correspondingly reduced. 
If the money spent in this way and in settling damage claims 
were used in patrol work and other preventive measures, the 
resources of the community would suffer less damage from fire. 
' In the future more attention must be given to measures of pre- 
vention calculated to eliminate, so far as possible, the more easily 
determined causes of forest fires. The railroad fire problem 
is the most obvious, and its solution should be easy provided the 
railroad companies will cooperate with the State. Other causes 
must be eliminated largely by educational measures which will 
arouse the general public to a sense of its responsibility regard- 
ing forest fires. Enforcement of the laws providing penalties 
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for carelessness with fire will help greatly by furnishing a few 
object lessons. Much can also be done in the public schools and 
through the press to emphasize the need for care in handling 
matches, cigars, etc. when in the woods. To emphasize the need 
of such work, the following analysis is given of 137 fires reported 
during 1912 as due to carelessness on the part of individuals: 

Auto party i Matches 5 

Burning brush 26 Smokers 25 

Children 6 Strollers 2 

Fishermen 4 Not given 21 

Hunters 47 

It is evident that most of these fires were due to carelessness 
in handling matches, throwing down cigar butts, etc., or leav- 
ing fires unextinguished. It also seems reasonable to believe that 
very few of the people responsible for such fires would have 
intentionally set them, since their presence in the woodland 
would indicate that they enjoyed the natural conditions found 
there. Hence the belief that the public can be educated to the 
need for greater care to preserve such conditions from destruc- 
tion by fire. 

State Forests. 

With the appointment of a State Forester in 1901, Connecti- 
cut adopted the policy of acquiring land for State Forests. The 
value of land which might be purchased was limited by law to 
four dollars per acre, and no specific appropriation was made for 
the purpose until 1909. From the biennial appropriations of 
$2,000 each which were provided to cover the expenses of the 
State Forester, including travelling, taxes, protection, planting 
and other expenses incident to the administration of the State 
Forests, a total of 1,512 acres of land was purchased previous to 
1909 at an average price of $2.10 per acre. This increasing area 
caused greater expense of administration with consequent reduc- 
tion in amount available for purchase. Increasing difficulty was 
also met with in securing desirable lands at prices within the 
specified limit of four dollars per acre. 

The General Assembly of 1909, therefore; made an appropria- 
tion of $5,000, to be available until expended, for the purchase 
of land suitable for State Forests, and in 191 1 the maximum 
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purchase price of such land was increased to eight dollars per 
acre. This limit gives a better opportunity to secure desirable 
tracts of land which would otherwise be unavailable on account of 
price. In most cases the cheaper lands are located so far from 
the railroad that it is not only difficult to market the timber 
products but th^ are not sufficiently accessible to visitors to 
render them of the greatest value as State Forests. 

The purpose of such forests in this State is two-fold. First, 
they should be demonstration areas where the application of for- 
estry principles to local conditions may be shown to woodland 
owners and experiments in afforestation and management may be 
carried on for a long period. Second, they should be reserves 
for the growth of large timber, since the State is much better 
able than private owners to carry such long term investments. 
Thus they may be considered a source of future profit to the 
State, as well as a source of future supply of large timber for 
local uses. 

Since conditions vary considerably in different parts of the 
State, it is desirable that the' demonstration areas be located in 
different regions so as to include these various conditions. The 
location of a State Forest in each county would assure this 
result It has therefore seemed best to acquire contiguous areas 
which could be thrown together and managed as one large tract 
in each county, rather than a number of widely separated small 
tracts which could not be combined to advantage. Two thou- 
sand acres of woodland can be more economically managed than 
five hundred or one thousand acres. So far, however, it has 
not been practicable to acquire a tract of two thousand acres in 
one piece, although this has been the aim of each State Forester. 
• The Portland State Forest, in the towns of Portland and 
Chatham, now contains approximately i,ioo acres of land, 
bought at an average price of $1.90 per acre. Most of this land 
had timber growth of some sort, and much of this was of suffi- 
cient size to permit improvement cuttings or thinnings. The 
products of such thinnings were- disposed of to the best advan- 
tage as railroad ties, posts, or cordwood. On account of the 
distance from market, no profit has been made on the cordwood 
from thinnings and the best returns have been obtained by selling 
it to local charcoal burners. Approximately 125 acres have thus 
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been thinned, the wood removed paying in part for the work 
done and the remaining stand being left in better condition. 

During the past two years damage from the chestnut bark 
disease has become more apparient in the State Forest, and 
experiments have been started to determine the practicability of 
checking the progress of the disease on a definite area by remov- 
ing all infected trees. No definite results have as yet been 
obtained, except that it is evidently impossible to locate all the 
diseased trees without going over the ground more than once. 
This subject will be more fully discussed in the report of the 
Botanist (Part V). 

Some portions of this Forest had been so severely culled 
before purchase by the State that very little growth of value 
remained. One such area of about 15 acres was cleared and 
planted with pine in the spring of 1912. Another tract with a 
good growth of chestnut sprouts large enough for small poles, 
was damaged by fire in 1908. Following the fire most of the 
trees became infected with blight to such an extent that the tim- 
ber was sold to a lumberman. The best of it has already been 
removed, and after the cordwood is cleaned off the area will 
probably be planted to pine. Adjoining areas of cutover land 
will be added to the Forest whenever they can be advantageously 
purchased, and will be planted with coniferous trees in most 
cases. 

A total area of about 30 acres has already been planted with 
white pine, red pine and Norway spruce, and other land will 
doubtless be so planted each year. Only the more valuable and 
more rapid growing stands of hardwoods will be maintained as 
such, the poorer quality and slower growing stands being trans- 
formed into a more profitable coniferous type as rapidly as possi* 
ble. These will permit of more intensive management, since the 
more valuable prospective yield will warrant a larger expendi- 
ture in protection and management. 

To carry out this work systematically, a working plan for a 
short term of years is desirable. Most of the necessary data 
was gathered during 1912 and the publication of such a plan 
as a Station Bulletin is anticipated during the coming year. 
It will include a t)rpe and stock map of the Portland State Forest 
showing the present stand with recommendations as to future 
treatment. 
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The Union State Forest is a tract of 288 acres in the town 
of Union purchased in 1905. Much of it was open farm land 
of rather poor quality, and was purchased at an average price of 
a little over $3 per acre. As there was practically no timber 
of value on the area, no improvement cuttings have been made 
but considerable planting has been done on the open land. In 
all, about 55 acres were planted with white pine, and two small 
areas of about 25^ acres each were planted with Scotch pine 
and European larch respectively. In the spring of 1912, fail- 
ures in all the plantations were filled with two-year Scotch pine 
seedlings, making an irregular mixture of white pine and Scotch 
pine throughout most of the planted area. Scotch pine was 
used for this purpose because its more vigorous growth would 
give it a chance to overtake the already established white pine. 
As this tract is situated in a pine region, it is particularly desir- 
able that a good stand of pine be established. Considerable work 
has been necessary in checking the white pine weevil during the 
past two seasons. The mixture of Scotch pine with the white 
pine should tend to reduce the damage from this cause, as the 
weevil does not thrive in the former species. 

The Simsbury State Forest consists of 130 acres of brush 
and cut-over land which had been considerably damaged by fire 
before purchase by the State in 1908. As the tract is crossed 
by a railroad, a good opportunity was presented to practice 
protection from fire, and with the exception of one fire in 1910, 
this has been successful. Twenty acres have been planted with 
Scotch pine, twenty-two acres with white pine and three acres 
or more with red pine, European larch and Japanese red pine. 
It is intended to extend these plantations from year to year until 
the entire tract is growing pine instead of the present growth of 
poor quality hardwoods. The soil is rather light and sandy 
throughout most of the area, and should be well suited for the 
growth of pine. Fire lines have been cleared along the rail- 
road track and across the tract so as to make protection from 
fire practicable. This forest is accessibly located and as a 
demonstration area has decided advantages, but it is not large 
enough to be economically managed, and it is hoped that more 
land may be acquired before many years. 
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The Station Forester. 

It has already been stated that the work of the Station 
Forester follows three lines; investigation, experiment and dis- 
semination of information. These lines are closely associated 
and often overlap. In many cases, an investigation involves 
experiments, and experiments may require preliminary investi- 
gation. The publication of results, in either case, is an educa- 
tional measure intended to increase the knowledge of forestry 
methods and an interest in their practical application, as a means 
of obtaining improved forest conditions and increased forest 
values. 

The improvement of the present forest so as to secure its maxi- 
mum yield, and the increase of the forest resources of the State 
by more intensive use of land suitable only for forest growth, 
are two distinct problems, although they have much in common. 
In the greater part of the State, the present forest consists of 
second growth hardwoods with a large percentage of chestnut, 
either in pure stands or mixed with other species. These chest- 
nut stands have been considered a source of profit to their owners 
in the past, and because of their ability to renew themselves by 
sprouts and to grow rapidly on good sites, have been cut clean 
at intervals of from twenty to forty years. For several genera- 
tions the market for railroad ties, telephone poles and other 
products for which chestnut is adapted, has been very good, and 
no other hardwood tree has been such a source of revenue to 
the Connecticut farmer. Because of its greater sprouting ability 
and more rapid growth it seems probable that chestnut has 
increased in quantity in the State during the past fifty years as 
compared with other hardwood species which formerly grew in 
mixture with it. 

Other factors have been at work during recent years, how- 
ever, which bid fair to rob the chestnut of its supremacy as 
a favorite timber tree. The cutting of successive generations 
of sprouts with practically no regeneration by seed has inevitably 
resulted in a less vigorous and shorter-lived stand. In many 
cases, failure of some stumps to sprout, or the destruction of 
some sprouts by drought, winter-killing or fire has produced 
a more open stand, or given a chance for light-seeded weed trees 
like poplar or birch to become a part of the stand. Thus many 
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Stands of chestnut have gradually deteriorated until to-day they 
are not producing half a cord per acre of valuable wood per 
year. 

Fire has had a great deal to do with this deterioration, for 
chestnut is thin-barked and not fire-resistant like most oaks. It is 
therefore more easily damaged, and even surface fires will some- 
times completely destroy stands of chestnut sprouts big enough 
for posts. Older and heavier barked trees are often so seriously 
damaged that large patches of bark are killed and loosen up 
for several feet above the base of the tree in time. A sec- 
ond fire finds easy access to the wood itself, and even though no 
second fire occurs, the loosened bark gives a chance for insects 
and fungi to enter the wood, so that decay at the base of the 
tree is almost sure to follow fire. The roots are often injured 
also and a decrease in vitality follows, so that when the tree is 
cut, it not only proves to be unsound, but is lacking in sprouting 
ability. Occasionally fire scars heal over so that they are not 
apparent on the outside, but this is less apt to happen with chest- 
nut than with oak, and even a scar which has completely healed 
is a detriment to the quality of the log in which it occurs. 

Improvement of the present forest to secure its maximum 
yield involves protection from further damage by fire. This is 
so evidently essential that its need will not be further emphasized 
here. Something besides protection from fire is necessary, how- 
ever, if the maximum yield is to be secured from any stand of 
forest trees. Improvement thinnings should be made from time 
to time to remove, ist, weakened and suppressed trees which 
can never produce first-class material and will probably suc- 
cumb to competition anyway ; 2d, trees of inferior species which 
if left will not only interfere with the growth of better individ- 
uals but tend to increase the quantity of inferior material in the 
stand; 3d, crooked or damaged trees which, while preventing 
the best development of other trees, will never be worth much 
themselves. Such thinnings not only prevent much waste of 
material, but if properly made with due regard to maintenance 
of the crown cover, hasten the maximum development of the 
most valuable trees in the stand. 

Thinnings are as essential to the production of a timber crop 
as thinning and weeding are to the production of a crop of beets 
or onions. Theoretically, thinnings should be made in a wood 
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lot just as soon as the trees begin to crowd each other, but in 
practice it is customary to wait until the products of a thinning 
will approximately pay its cost. Later thinnings yielding larger 
material may show a profit, but an increased final 3rield would 
warrant such cultural operations in most cases, even though at 
some expense. 

Cuttings are sometimes necessary for the express purpose of 
removing trees injured by fire, wind, drought, insects or fungi 
in order that the damaged material may be utilized, and in the 
case of insects and fungi, that further damage may be prevented 
if possible. Such damage cuttings are usually only of local 
importance, and confined to a small area, but occasionally the 
ravages of an insect pest or a fungous trouble may affect a 
considerable territory, and destroy a large part of its forests. 

Just at present chestnut in this region is suffering from a 
fungous trouble (the so-called chestnut bark disease or blight) 
which has already killed a large proportion of the chestnut trees 
in south-western Connecticut and is known to exist all over the 
State (see Botanist's Report). As the fungus is a parasite 
which cannot be very successfully treated with a fungicide, and 
as it spreads by means of spores probably carried by the wind 
and insects, the only way of checking it seems to be by the com- 
plete destruction of the diseased trees, which may be sources of 
infection. The expense of this operation would r«nder it imprac- 
tical in stands not yet of merchantable size where diseased trees 
are abundant The removal of isolated infected trees would 
probably tend to check the spread of the disease, but since it is 
impossible to detect the presence of the disease when the infec- 
tion first takes place, it is difficult to eliminate the trouble even 
by such radical methods. 

If the spread of the disease has been assisted by a weakened 
condition of the chestnut trees due to the abnormal climatic con- 
ditions of the past ten years, and which have produced winter 
and drought injuries in many trees, it seems reasonable to believe 
that a return of normal conditions would be followed by a 
decrease in the spread of the trouble. As is stated in the Bot- 
anist's Report (q. v.), there is some reason to believe that such 
a decrease is already becoming apparent. It is not to be expected 
that trees already infected will be able to throw off the disease 
and entirely recover from it (although some instances have been 
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noted where scars of blight cankers have partially healed), but 
if the disease gradually dies out as a result of natural causes, it 
is possible that chestnut stands will be more or less completely 
renewed by sprout and seedling growth free from disease. 

The fact must be recognized, however, that many formerly 
thrifty chestnut stands have been completely destroyed and that 
at best only a partial natural regeneration of diseased stands can 
be anticipated for many years. If, then, land which has grown 
chestnut timber profitably in the past is to be continued as forest 
land, immediate measures should be taken to secure the quickest 
and best results. It is merely a common sense precaution on the 
part of the community as well as that of the owner, to make sure 
that land which has been the source of revenue in the past shall 
continue to yield at least an equal revenue in the future. From 
a business point of view, it is equally sensible to consider the 
possibility of increasing this revenue by growing the kind of tim- 
ber which will produce the largest value in the shortest time. 

If chestnut is the most profitable timber which can be grown 
where chestnut formerly grew, a fully stocked st^nd of this 
species should be established, by planting if necessary, just as 
soon as there is reasonable assurance of safety from the chest- 
nut blight If some other species than chestnut will produce 
quicker returns or larger profits, a considerable investment in 
planting such species mighf be warranted. Such an investment 
would certainly prove more profitable than to allow land formerly 
bearing chestnut to lie idle, or to allow it to seed up with species 
of small value like birch and poplar, or slow-growing species 
like black oak and hemlock. Even though chestnut were entirely 
free from disease at the present time, there are many situations 
where some species other than chestnut would produce better 
results. For instance, there are many ridges in Connecticut 
where chestnut does not grow to more than cordwood size in 
forty years. Unless very favorably situated with regard to 
market, such timber cannot be handled at a reasonable profit, and 
with a long haul to market, no profit can be anticipated. This 
is also true of many oak and mixed hardwood stands growing 
on poor soils. After cutting such timber, its replacement with a 
plantation of rapid growing conifers such as white pine or Scotch 
pine, would promise much greater returns than could be secured 
from natural regeneration. The greater value of the resulting 
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product and the shorter period necessary to produce it, would 
render the investment involved worth while. 

Much land in Connecticut best suited for forest groMrth is now 
practically non-productive as the result of fires. Much other 
land formerly used for grazing or cultivation, but now revert- 
ing to forest on account of changed economic conditions, may 
be considered as idle land for the time being, since the present 
timber growth is of poor species or is too scattered to produce 
valuable material. All such non-productive and idle land which 
is better suited for forest growth than any other purpose should 
be made use of for forest planting with the species best adapted 
to the situation. This policy if systematically carried out, and 
followed up with intensive methods of forest management, will 
not only increase the productiveness of Connecticut forest lands, 
but will furnish many Connecticut industries with raw material 
which is now brought in from other states.* 

With a view to advising land owners regarding the best 
methods of handling their forest lands, or regarding the affores- 
tation of idle lands, the Station authorizes its foresters to make 
examinations without charge other than the necessary expenses 
for transportation, etc. Reports of such examinations give a 
statement of the condition of the forest land examined, and rec- 
ommend a general plan for its future management. So far as 
possible, practical demonstrations and instructions are given for 
the work involved, but direct supervision cannot be furnished, 
nor can estimates of standing timber be made for the purpose of 
sale or purchase. This work rightly belongs to foresters out- 
side the employ of the State, and such men will be recommended 
when desired. During the past few years the Station has sup- 
plied stock for forest planting at s cost in order to encourage such 
work, but the development of commercial nurseries for the 
production of such stock at a reasonable price will relieve the 
Station of this necessity after the present season. The time 
required in attending to the nursery work and shipment of trees 
can be better spent in carrying on other work of the department. 
Assistance in securing such stock will be cheerfully rendered, 
however, and every effort will be made to assure satisfactory 
results. 



♦See Bulletin 174. 
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RAINBOW FOREST PLANTATIONS. 

Since 1902 the Connecticut Agricultural Experiment Station 
has conducted experiments in forest planting on a tract of land 
at Rainbow in the northern part of the town of Windsor. This 
land is part of a natural sand plain and represents one type of 
non-agricultural land in the state better suited for forest grow- 
ing than anything else. The soil is very sandy, poor in quality 
and loses moisture rapidly in periods of drought. 

The tract may be reached by electric car marked "Rainbow" 
from Hartford via Windsor. The plantations lie about one-half 
mile west of the village of Rainbow, between the Tariffville and 
East Granby highways near their junction. Mr. Henry Palmer, 
who lives near the Rainbow postoffice, is local superintendent and 
will gladly conduct visitors through the plantations. 

The following descriptions of experimental plots and the 
accompanying map have been prepared as a guide to those who 
wish to examine the plantations. The knowledge thus far gained 
from these experiments has been included with the data from 
private planting in preceding pages of this report. It is antici- 
pated that the results secured from these plantations by intensive 
management will prove of considerable interest and value. They 
will be published in future reports and bulletins of this Station. 

Description of Experimental Plots. 

*Plot No. I. Austrian pine, Scotch pine, European larch, 
Douglas fir, Chinese arbor-vitae. Area about i acre. Spring 
1907, east side, Austrian pine, 2-year seedlings, spacing 5x5 feet ; 
middle, European larch, 2-year seedlings, spacing 5x6 feet ; west 
side, Scotch pine, 2-year seedlings, spacing 5x5 and 6x6 feet. 
Spring 1911, area partially burned over, destroying some of each 
species. Spring 1913, burned area planted with 7-year Douglas 



♦Partially destroyed by fire in 1911. 
30 
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fir transplants and 6-year Chinese arbor-vitae seedlings. This plot 
will show the comparative growth of several exotic conifers on 
poor soil. 

♦Plot No. 2. Wnite pine. Area .9 acre. Spring 1907, 
experiment to determine comparative results of different spacing. 
6x6 feet, 5x5 feet, 4x4 feet, 3x3 feet. Spring 1913, trees 
destroyed by fire replaced with 8-year white pine transplants. 

Plot No. 3. Pitch pine. Area 1.3 acres. Spring 1902, seed 
sown c«i cultivated strips ij4 feet broad and 4 feet apart. South 
half of plot at rate of 2 pounds per acre, north half at rate of 
I pound per acre. Seed lightly covered by brushing the surface 
in both cases. Result shows that a stand of this species may be 
successfully established in this manner. Two pounds of seed per 
acre gives too dense a stand; ij4 pounds would be sufficient. 
Losses have not exceeded five per cent. Pitch pine is of very 
little commercial value in this region, however. 

Plot No. 4. Red oak and white pine. Area .8 acre. Spring 
1904, sc4id rows of oak alternating with oak and pine; spacing 
6x6 feet. Oak secured by seedspot method, three acorns to a 
spot. 2-year white pine seedlings used. Loss small for first three 
years; since then oaks have been kept cut back to ground by 
rabbits with a few exceptions. Pines bushy and poorly formed, 
due to lack of crowding and attacks of white pine weevil. This 
mixture does not appear to be a practical one since pine grows 
faster and is a better tree for a sandy site than red oak. If 
used on such sites, oak should be given several years start. 

Plot No. 5. Japanese red pine. Area 1.5 acres. Spring 
1910, 2-year seedlings, spacing 6x6 feet. Failures nearly 50 
per cent, the first season. Spring 191 1, blanks filled with 3-year 
transplants. Heavy loss due to drought, following both plant- 
ings. Living stock is thrifty. Spring 1913, blanks filled with 
4-year white pine transplants. 

Plot No. 6. Western yellow (bull) pine. Area 2.5 acres. 
Spring 1908, 2-year seedlings, spacing 5x5 feet. Loss approx- 
imately 45 per cent., due to drought and fungous disease 
(Peridermium pyrifortne). This is a Western species which 



* Partially destroyed by fire in 191 1. 
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seems to adapt itself *poorly to dry sandy soils in Connecticut, 
grows slowly and sustains much loss from drought. 1912, aver- 
age height I.I feet, maximum 2 feet. Spring 1912 and 1913, 
blanks filled with 4-year white pine transplants. 

Plot No. 7. Chestnut. Area 2.4 acres. 1902-1903, spring 
and fall seeding and spring planting. 1912, 10 to 15 per cent, 
living. Trees scattered and range in height from 2 to 4 feet. 
Individual development poor. The plantation is practically a 
failure and will be replanted. 

Plot No. 8. Chestnut. Area 2.3 acres. Spring 1903, i-year 
seedlings, spacing 5x5 feet, 6x6 feet, 7yi^ feet, in three parts 
f r<Mn south to north. Losses large and many trees show drought 
and winter injury. Results unsatisfactory. A few groups show 
fair development, individuals ranging from 3 to 5 feet in height. 

Plot No, §• Natural growth of hardwoods. Area .6 acre. 

Plot No. 10. Chestnut sprouts. Area .6 acre. Natural 
growth, 50 to 60 years old. Trees damaged by fire and other 
causes were removed in 1912. % 

Plot No. II. Gray birch and white pine. Area .7 acre. 
Scattered natural white pine reproduction underneath birch. 

Plot No. 12. White pine. Area .5 acre. Spring 1902, 
3-year seedlings planted under gray birch. 15 to 20 feet tall, 
spacing 5x5 feet. 1903, blanks filled with 3-year transplants of 
same species. Little subsequent loss and little injury by white 
pine weevil. 1910, birch removed from north half. 191 1, birch 
removed frbm south half. Slow growth during first ten years 
resulted from the shade. 

Plot No. 13. Natural growth of pitch pine and hardwoods. 
Area 1.2 acres. Spring 1910, balsam fir transplants set irreg- 
ularly under pitch pine. Fir shows very little growth in three 
years. 

Plot No. 14. Scotch pine. Area 1.2 acres. Spring 1907, 
2-year seedlings planted in furrows ploughed through brush, 
spacing 5x6 feet. 1910, brush cleaned from part of plot so as 
to free Scotch pine. 1913, balance of plot cleaned. 

Plot No. 15. White pine. Area i acre. Spring 1906, 3-year 
seedlings, spacing 5x6 feet. 1912, shows 10 per cent, loss; 
remaining trees thrifty. 191 3, brush cleaned from plot. 
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Plot No. 16. Not planted. Area 3.7 acres. 

Plot No. 17. Nursery site. Not planted. Area i acre. 

Plot No. 18. Natural growth of pitch pine. Area .8 acre. 

Plot No. 19. Japanese red pine. Area 1.2 acres. Spring 
1910, red pine 2-year seedlings, spacing 6x6 feet. 50 per cent, 
loss the first year. May 1911, blanks filled with 3-year trans- 
plants of same species. Heavy loss the following season, due to 
drought as in the previous year. 

Plot No. 20. White pine and Scotch pine. Area 1.5 acres. 
Spring 1910, 4-year white pine transplants and 2-year Scotch 
pine seedlings in alternate rows, spacing 5x5 feet, to replace 
hardwood trees of the previous experiment, some of which remain 
but were disregarded in replanting as they have grown very 
slowly. Some older white pines remain from planting of 1904. 
Loss heavy in Scotch pine as result of subsequent drought and 
use of slender stock grown too densely in seedbeds. 

Flot No. 21. White pine and Scotch pine. Area 1.5 acres. 
Spring 1910, same planting as No. 20 and similar conditions. 

Plot No. 22. Red pine. Area .9 acre. Spring 1902, 4-year 
transplants, spacing 4j^ x 5 feet. Example of a practically per- 
fect plantation. (Should be compared with other species planted 
the same year. Plots 23, 24, 25.) On north end of this plot 
white pine was used in place of red pine. 

Plot No. 23. Scotch pine. Area .6 acre. Spring 1902, 
3-year seedlings, spacing 4x5 feet. 1904, blanks and narrow 
space on north end filled with 2-year Scotch pine transplants. 
Example of practically perfect plantation. (Should be compared 
with other species planted same year, Plots 22^ 24, 25.) 191 1, 
trees closed together, grass shaded out and lower branches 
beginning to die as a result of dense shade. 

Plot No. 24. Red pine and Austrian pine. Area .5 acre. 
Spring 1902, 4-year seedlings of red pine, spacing 4J4 x 5 feet. 
July 1902, 4-year seedhngs Austrian pine were planted on south 
end of plot with the same spacing. 191 1, height of red pine on 
this plot averaged 2 feet more than on Plot 22 ; probably due to 
more protected position, better soil conditions or both. Spring 
1905, north end of plot filled out with white pine. 
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Plot No. 25. White pine. Area .8 acre. Spring 1902, wild 
seedlings 8 to 18 inches tall, spacing 4J4 x 554 feet. 1903, blanks 
filled with white ash, green ash, basswood and tulip seedlings. 
1904-1905, blanks filled with white pine wild seedlings. 191 1, 
most of hardwoods had disappeared, stand is irregular and lacks 
uniformity of growth as a result of difference in quality of stock, 
replacing of failures several years after original planting and 
damage by white pine weevil. 

Plot No. 26. White pine. Area 1.2 acres. Spring 1903, 2-year 
transplants, spacing 4x4 feet, 5x5 feet, 6x6 feet. Divided 
in three parts to determine the effect of different spacing. 191 1, 
the closest spacing at north end apparently produced best height 
growth ; considerable injury by white pine weevil, however, made 
it impossible to determine this fact absolutely by measurement 
of heights. 

Plot No. 27. White pine. Area i acre. Spring 1904, two 
rows of pine alternating with two rows of chestnut i-year seed- 
lings, spacing 5x5 feet. Chestnut was a complete failure. 1910, 
failed rows filled with 4-year white pine transplants to determine 
possibility of using younger stock of same species for filling in 
established plantation. 

Plot No. 28. White pine. Area 1.6 acres. Spring 1902, 3 
and 4-year seedlings and transplants, spacing 4x5 feet. North 
end cultivated and fertilized for several seasons, resulting in 
some apparent increase in height growth. Severe injury by white 
pine weevil has prevented definite determination of this fact. 

Plot No. 29. White pine. Area 2.3 acres. Fall 1907, 3-year 
transplants, spacing 5x5 feet. A test of fall planting. Result 
is a practically complete plantation, indicating that under favor- 
able weather conditions early fall planting may succeed as well 
as spring planting on sandy soil. 

Plot No. 30. Jack pine. Area .25 acre. Spring 1908, seed- 
lings from Michigan, 1-2 feet tall, spacing 5x5 feet. Trees 
have grown very slowly. Species probably of small importance 
for eastern planting, although native to sand plains in Lake 
States. 

Plot No. 31. Scotch pine. Area .3 acre. Spring 1904, 
2-year seedlings, spacing 5x5 feet. In every other row, the 
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alternate plants were green ash i-year seedlings which subse- 
quently died, leaving the pines lo feet apart in the alternate rows. 
These blanks have been left unfilled in order to determine the 
effect of this wide and uneven spacing on the development of 
Scotch pine. 

Plot No. 32. Norway spruce. Area 1.5 acres. Spring 1905, 
2-year seedlings, spacing 5x5 feet under an open growth of 
pitch pine. Ground had been burned over just previous to plant- 
ing. Fall 1907, another fire burned over a portion of the area. 
Spring 1910, part of the blanks filled with 4-year transplants 
Norway spruce. 1911, trees alive on 50 per cent, of the area 
but showed poor development, especially under dense shade. 
1913, overwood partly removed so as to give Norway spruce 
more light, and blanks filled with 7-year transplants. 

Plot No. 33. White pine. Area 1.5 acres. Spring 1905, 
2-year seedlings, spacing 5x5 feet, under pitch pine giving 
medium shade. The trees are not well developed on account of 
shade but uninjured by white pine weevil. 191 3, pitch pine 
thinned to give white pine more light." 

Plot No. 34. Scotch pine, white pine and mountain pine. 
Area i acre. Spring 1911, 4-year transplants of Scotch pine and 
3-year seedlings of mountain pine planted in alternate rows, 
spacing 6x6 feet. A large per cent, of the latter died from 
effect of drought the same season. Spring 1913, failures filled 
with S-year white pine transplants. 

Plot No. 35. White pine and Scotch pine. Area 2.3 acres. 
Spring 1903, original planting, 2-year white pine transplants in 
groups mixed with hardwood seedlings, spacing 4j^ x 5 feet. 
Spring 1904, failures in white pine filled with 3-year transplants. 
Spring 191 1, hardwoods mostly dead; replaced with 3-year 
Scotch pine transplants to determine whether the Scotch pine 
would overtake the older white pine. 

Plot No. 36. White pine and Scotch pine. Area i acre. 
Spring 1903, original planting, 2-year white pine transplants in 
mixture with hard maple, spacing 6x6 feet. Solid rows of 
maple, maple and pine alternating in every other row. Maple 
was a complete failure. Spring 1908, blanks filled with 2 and 
3-year Scotch pine seedlings. Rapid growing Scotch pine should 
be able to catch up with white pine and form good mixed forest. 
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Plot No, 37. White pine and Scotch pine. Area i acre. 
Spring 1903, original planting same as Plot 36. Spring 191 1, 
blanks in hardwoods filled with 3-year Scotch pine transplants. 

Plot No. 38. White pine, Douglas fir. Area .4 acre. Spring 

1903, pine and fir planted on most of the plot and pine alone at 
the north end. Spacing is very irregular, due to failure of 
hardwoods planted in the original experiment ; blanks not filled ; 
plantation left for comparison of pine and fir. 

Plot No. 39. White pine. Area .7 acre. Spring 1903, ash, 
maple and other hardwoods alternating with pine, original spac- 
ing 5x5 feet. Hardwoods have failed, leaving pine with present 
spacing of 10 x 10 feet, which will be left to demonstrate the 
effect of wide spacing on growth and condition of the trees. 

Plot No. 40. Red oak. Area i acre. Spring 1903, red oak 
acorns planted in spots, i acorn in each spot, on. northerly half 
of plot, with spacing 5x5 feet. On the southerly half of plot 
2 acorns were planted in each spot with a spacing of 6 x 6 feet. 

1904, failed places were filled. 1907, brush cleaned from entire 
plot. 1911, one-third of the trees showed injury by rabbits. 

Plot No. 41. White pine and Norway spruce. Area .25 acre. 
Spring 1906, pine and spruce 2-year seedlings in alternate rows, 
spacing 5x6 feet. Most of the trees were planted under light 
brush and show eflfect of the competing growth by more slender 
forms. Best development secured where no brush was present. 

Plot No. 42. White pine and Norway spruce. Area 2.7 
acres. Spring 1906, alternate rows of pine and spruce 2-year 
seedlings, spacing 5x6 feet under a medium dense growth of 
birch and pitch pine on most of the area, but varying to open 
growth and scattered trees at north end of plot. March and 
April 1911, overwood removed from south half and subsequently 
the spruce and pine suffered considerable injury from late frost, 
exposure and drought. May 1911, blanks filled with 5-year 
white pine transplants. 

Plot No. 43. White pine and Norway spruce. Area 4.25 
acres. Spring 1906, same experiment as Plot 42 but overwood 
not removed. 

Plot No. 44. White pine. Area 3.2 acres. Spring 1906, 
2-year white pine seedlings alternating with hard maple, except 
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on west side where white pine was planted pure, spacing 5x6 
feet. Medium dense overwood of birch and pitch pine on about 
half of area. Most of maples failed. Spring 1910, blanks filled 
with 4-year white pine transplants. 

Plot No. 45. Mountain pine. Area 4.5 acres. Spring 1912, 
3-year transplants, spacing 6x6 feet. Heavy losses during sub- 
sequent dry summer. A few scattered Corsican pines are left 
from an unsuccessful planting of 1910. 

Plot No. 46. White pine and Norway spruce. Area .7 acre. 
Spring 1906, pine and spruce 2-year seedlings in alternate rows, 
spacing 5x6 feet. May 1908, blanks filled with jack pine. 

Plot No. 47. Douglas fir and jack pine. Area i acre. 
Spring 1903, Douglas fir and various hardwoods in an irregular 
mixture, spacing 5x5 feet. Hardwoods mostly failed. Spring 
1908, blanks filled with jack pine. 

Plot No. 48. Red oak and white pine. Area i acre. Spring 
1904, oak i-year seedlings, pine 2-year seedlings; fotir rows of 
oak and two rows of pine, spacing 6x6 feet. Plantation shows 
good growth but the red oak is too branchy and not always 
straight in form. 1911, pines were outstripping the oaks in 
growth. 

Plot No. 49. Pitch pine. Area i acre. Spring 1903, 2-year 
seedlings, spacing 5x5 feet. 1911, 94 per cent, living. 

Plot No. 50. Red oak. Area i acre. Spring 1904. i-year 
seedlings, spacing 6x6 feet. 1911, 90 per cent, living but very 
few well developed. The site is too poor and dry. Rabbits have 
done much damage. 

Plot No. 51. Red oak and white pine. Area i acre. Spring 
1904, oak I-year seedlings and pine 2-year seedlings; two rows 
oak, one row pine, spacing 6x6 feet. Growth and form of 
trees generally poor. 

Plot No. 52. Japanese red pine and white pine. Area i acre. 
Spring 1910, 2-year seedlings of each species in alternate rows, 
spacing 6x6 feet. Losses were very heavy, the red pine being 
winter-killed and both species suffering severely frpm drought 
during the seasons of 1910-1912. 
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Plot No. 53. White pine. Area .3 acre. Spring 1905, 
2-year seedlings, spacing 5x5 feet. Spring 1910, blanks filled 
with 3-year white pine transplants. 

Plot No. 54. White pine and Japanese black pine. Area .9 
acre. Spring 1910, white pine 3-year transplants, black pine 
2-year seedlings in alternate rows, spacing 6x6 feet. 

Plot No. 55. White pine. Area i acre. Spring 1903. 
2-year seedlings in mixture with beech. Spacing 6x6 feet. 
1904, failures in pine replaced with 3-year transplants. The beech 
is a failure and the remaining pine is too far apart for best 
development. ^ 

Plot No. 56. White pine and Scotch pine. Area i acre. 
Spring 1903, 2-year seedlings, pine alternating with beech and 
every other row solid beech. Spring 191 1, the beech having 
failed was replaced with Scotch pine 3-year transplants. 

Plot No. 57. Oiestnut and beech. Area i acre. Spring 

1903, seedlings planted alternately in rows, spacing 5x5 feet. 

1904, failures replaced with seedling stock. 191 1, some trees of 
each species living but poorly formed and plantation is practically 
a failure, the site being too poor for these species. 

Plot No. 58. Black locust. Area i acre. Spring 1903, 
i-year seedlings, spacing 4x4, 5x5, and 6x6 feet. Many trees 
were girdled and killed by rabbits. Trees on north end have 
grown fastest. In 191 1 these ranged from 15 to 25 feet in 
height and i to S inches in diameter breast high. Nearly all 
seriously injured by the locust borer. 

Plot No. 59. White pine, black birch. Area about i.i acres. 
Spring 1903, 2-year transplants, spacing 5x5 feet at south end 
of plot. Spring 1904, white pine 3-year transplants alternating 
with black birch nursery seedlings, spacing 5x5 feet on balance 
of plot. Black birch has failed or grown very slowly and present 
wide spacing of pine has resulted in poor development. 

Plot No. 60. White pine. Area 2 acres. Spring 1905, 2-year 
seedlings and 3-year transplants, part set in furrows and part 
on hills between, spacing 5x5 feet. 

Plot No. 61. White pine. Area about ^ acres. Spring 1913, 
5-year transplants partly in and partly between old furrows. 
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Spacing 5x6 feet. A few chestnut trees left from planting of 
1905 were ignored in replanting because so small and poorly 
developed. 

Plot No. 62. White pine. Area 5.7 acres. Spring 1907, 
2-year seedlings, spacing 5x5 feet. Very few failures. 

Plot No. §3. Area 2.4 acres. Not planted. 

Plot No. 64. Scotch pine. Area 1.3 acres. Spring 1910, 
2-year seedlings, spacing 6x6 feet. A few chestnut trees remain 
from a previous planting. 

Plot No. 65. Area .8 acre. Not planted. 

Plot No. 66. Western yellow (bull) pine. Area 1.6 acres. 
Spring 1908, 2-year seedlings, spacing 5x5 feet. Conditions 
similar to that of Plot No. 6. Some loss from fungous trouble 
(Peridermium pyriforme). 

Plot No. 67. Area .2 acre. Scattered natural growth of 
pitch pine. 

Plot No. 68. White pine. Arej 44 acres. Spring 1905, 
collected wild stock from Stafford, 2-year nursery seedlings and 
3-year transplants, spacing 5x5 and 6x6 feet. Height growtk 
varies greatly in different parts of the plot with the age, size 
and quality of stock, and variation in site conditions. 

Plot No, 69. White pine and Norway spruce. Area 4 acres. 
Spring 1905, 2-year seedlings of pine alternating in each row 
with 2-year seedlings of spruce, spacing 5x5 feet. Norway 
spruce does not equal white pine in height growth on this sandy, 
dry site and suffers greater loss. 

Plot No. 70. Austrian pine. Area i acre. Spring 1908, 
2-year seedlings, spacing 6x6 feet. 1912, most of the 
trees suffered severely from drought; very few show good 
<Ievelopment. 
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Scotch pine, Austrian pine, European 
larch, Douglas fir, Chinese arbor- 
vitae, Norway spruce, white pine, 
pitch pine. 

White pine. 

Pitch pine. 

Red oak, white pine. 

Japanese red pine, white pine. 

Western yellow pine, white pine. 

Chestnut — scattering. 

Chestnut 

Chestnut and other hardwoods — 
natural growth. 

Chestnut. 

Gray birch. 

White pine. 

Pitch pine, balsam fir. 

Scotch pine. 

White pine. 

Not planted. 

Nurjsery site. 

Pitch pine. 

Japanese red pine. 

White pine, Scotch pine. 

White pine, Scotch pine. 

Red pine. 

Scotch pine. 

Red pine, Austrian pine, white pine. 

White pine. 

White pine. 

White pine. 

White pint. ' 

White pine. 

Jack pine. 

Scotch pine. 

Norway spruce. 

AAHiite pine. 

Scotch piine, white pine, mountain 
pine. 

White pine, Scotch pine. 

White pine, Scotch pine. 

White pine, Scotch pine. 

White pine, Douglas fir. 

White pine. 

Red oak. 

White pine, Norway spruce. 

White pine, Norway spruce. 

White pine, Norway spruce. 
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White pine. 

Mountain pine, Corsican pine. 

White pine, jack pine, Norway 

spruce. 
Jack pine, Douglas fir. 
White pine, red oak. 
Pitch pine. 
Red oak. 

White pine, red oak. 
Japanese red. pine, white pine. 
White pine. 

Japanese black pine, white pine. 
White pine. 

White pine, Scotch pine. 
Chestnut, beech. 
Black locust. 
White pine, black birch. 
White pine. 
White pine, chestnut. 
White pine. 
Not planted. 
Scotch pine. 
Not planted. 
Western yellow pine. 
Pitch pine. 
White pine. 

White pine, Norway spruce. 
Austrian pine. 



List of Species Used on Experimental Plots. 
PINES. 

Austrian Pine, Pinus Laricio, var, austriaca. 

A native of Europe, where it is grown to some extent for 
timber; well adapted to dry, sandy soils. Plots i, 24, 70. 

Bull (Western Yellow) Pine^ Pinus ponderosa, 

A common timber tree of the western United States ; usually 
found in dry situations. Plots 6, 66. 

Corsican Pine, Pinus Laricio, 

A native of southern Europe, where it attains large size, 
but is not hardy in New England. Plot 45. 

Jack Pine, Pinus divaricata. 

A native of Canada and the northern border of the United 
States ; especially fond, of sterile, sandy soils. Plots 30, 46, 47. 
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Japanese Black Pine, Pinus Thunbergii. 

A native of China and Korea; used successfully in Japan 
for planting on sand plains. Plot 54. 

Japanese Red Pine^ Pinus densiflora. 

A native of the mountains of Japan, where is grows to large 
size. Plots 5, 19, 52. 

Mountain Pine, Pinus montana. 

Native to the mountains of central Europe, where it does 
not attain large size. Plots 34, 45. 

Norway Pine, Pinus resinosa (see red pine). 

Pitch Pine^ Pinus rigida. 

The native yellow pine of New England, which reaches its 
best development further south; grows well on sandy soils, 
but is not of much commercial importance in this region. Plots 
I, 3, 13, 18, 32, 33, 42, 43, 44, 49, 67. 

Red (Norway) Pine, Pinus resinosa, 

A handsome tree native to the northeastern United States 
and Canada; is almost entirely free from insect troubles, and 
has great possibilities for reforestation purposes. Plots 22, 24. 

Scotch Pine, Pinus sylvestris. 

The timber pine of Europe, especially well suited to dry, 
sandy situations. Plots i, 14, 20, 21, 23, 31, 34, 35, 36, 37, 64. 

Western Yellow Pine, Pinus p onderosa {stt bull pine). 

White Pike, Pinus strobus. 

The most valuable and adaptable of all pines; is native to 
this region and grows rapidly on light soils. In spite of its 
insect enemies and susceptibility to fire damage, it promises the 
best returns as a forest investment. Plots i, 2; 4, 11, 12, 19, 
20, 21, 25, 26, 27, 28, 29, 33, 34, 35, 36, 37, 38, 39, 41, 42, 43, 
44, 46, 48, SI, 52, S3, 54, 56, 59, 60, 61, 62, 68, 69. 

OTHER CONIFERS. 

Arbor- Vitae, Chinese, Biota orientalis. 

Native to the mountains of northern China. Plot i. 

Fir, Balsam, Abies balsamea. 

Native to northern United States and Canada. Plot 13. 
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Fir, Red, Pseudotsuga taxifolia. 

One of the best timber trees of the Rocky Mottntains and 
Pacific Coast States. Only the mountain form is hardy in 
this region. Plots i, 38, 47. 

Larch, European, Larix europaea. 

A species native to the mountains of central Europe. Plot i. 

Spruce, Douglas, Pseudotsuga taxifolia (see red fir). 

Spruce, Norway, Picea excelsa. 

The common timber spruce of Europe. Plots 32, 41, 42, 43, 
46,69. 

HARDWOODS. 

Beech, American, Fagus americana. 

A native tree of the northern United States and Canada; 
does not thrive on light sandy soils. Plot 57. 

Birch, Black, Betula lenta. 

Native to this region but not well suited for light sandy soils. 
Plot 59. 

Birch, Gray, Betula populifolia. 

The common birch of old fields; thrives on dry soils, espe- 
cially after vegetation has been removed by cultivation or 
burning. Plots 1 1, 42, 43, 44. 

Chestnut, Castanea dentata. 

The most common and useful timber tree of Connecticut in 
the past; establishes itself with difficulty on light sandy soils. 
Plots 8, 10, 57, 61, 64. 

Locust, Black, Robinia pseudacacia. 

A native species which thrives on poor soils, but is subject 
to injury by borers. Plots 17, 58. 

Oak, Red, Quercus rubra. 

The most rapid growing native oak; does fairly well on 
sandy soils. Plots 4, 40, 48, 50, 51. 

Oak, White, Quercus alba. 

The most valuable native oak; of very slow growth, and 
not attractive for forest planting, especially on sandy soils. 
Plots 13, 17. 



Digitized by 



Google 



FOREST PLANTING IN CONNECTICUT. 

By Samuel N. Spring, M.F. 
Professor of Forestry, Cornell University. 
(Formerly State Forester of Connecticut.) 

The Progress of Forest Planting. 

Statistics recently gathered indicate that approximately 4,000 
acres of land in Connecticut have been planted with forest trees 
since 1900. Forest planting for the purpose of making non- 
agricultural land productive of a profitable crop of timber is a 
very recent development in Connecticut, but is receiving more 
attention yearly, both in this and other states. Prior to 1900 
a few land owners had planted small tracts, which were described 
in a previous report of the Station Forester.* At that time it 
was estimated that 635,000 trees had been set in recent com- 
mercial plantations, covering approximately 500 acres. Since 
then increasing interest has been shown each year in forest 
planting. 

In order to determine the progress more definitely, circular 
letters were sent out in November, 1911, requesting a report 
from those known to have planted forest trees, and forms fur- 
nished for detailed records of all forest plantations. Returns 
were received from a little more than fifty per cent, of the 
owners and, with information previously secured, a record of 
two-thirds of the forest plantations established in Connecticut 
since 1901 was compiled. These returns have furnished much 
interesting information concerning different phases of planting, 
which will be presented in this report. Table I gives a summary 
of forest planting, by counties: 



* Part IV, Biennial Report of the Connecticut Agricultural Experiment 
Station, 1907. 
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According to the above table 2,715,700 trees have been planted 
and 2,293 acres forested with commercial species of forest trees. 
It may be assumed, since this represents two-thirds of those 
plantations known to have been established, that the whole 
acreage at the end of 1911 was 3,439.5. In the spring of 1912 
the Connecticut Agricultural Experiment Station furnished 500,- 
000 trees at cost for private owners who desired to plant forest. 
No record is available of the stock furnished by private nursery 
companies. With this added area planted in 1912, it is probable 
that not less than 4,000 acres of private forest have been estab- 
lished by planting within the past decade. This area is small 
in comparison with the large area of unproductive non-agricul- 
tural land in this state, but considering the lack of knowledge 
concerning the nature and value of forest planting and the 
difficulties of any new task, this progress is excellent. 

Table II. 

Area (Acres) i-io 11-25 26-50 51-75 76-100 Over 100 Total 

*Number of Plantations. . 70 17 4 3 o 7 loi 

In Table II the various plantations of which record was secured 
are classified according to area. They are located in all parts 
of the state and, as shown above, the majority are twenty-five 
acres or less in extent. The following seven land owners have 
planted more than 100 acres each : 

A. B. & J. C. Wells, Southbridge, Mass. Plantations in Union, 

Ashford, and Woodstock, Conn 400 acres 

Harris Whittemore, Middlebury 227 " 

Hartford Water Board, City of Hartford 214 " 

Ansonia Water Company, Ansonia 165 " 

New Haven Water Company, New Haven 142 " 

Middletown Water Commission, City of Middletown 117 " 

Isaiah Baker, Jr., Hartford 104 " 

In nearly all cases, owners begin with a few thousand trees, 
perhaps only enough for one acre, twelve hundred trees, and 
then keep planting more each year. Experience with a small 
number at the beginning tends to ensure success then and in 

♦AH planting done by one landowner is considered a single plantation 
in this record. 
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subsequent planting. A high percentage alive at the end of 
the first season is an indication that the planting was well done. 
Instances of complete or nearly complete failure are very few 
and these are usually traceable to a definite cause, such as 
heated stock, carelessness in handling, protracted drought fol- 
lowing planting, etc. The majority of the plantations have been 
successful, the average showing a little more than 70 per cent, 
living — enough to ensure a good future forest crop. Many of 
the plantations range from 80 to 95 per cent, of trees alive 
and thrifty. 

Initial cost is an important factor in final profit. The total 
cost per acre has seemed excessive in only five instances, when 
it ranged from $20.00 to $40.00 per acre. In the returns, the 
cost of planting (including cost of trees, labor and incidentals) 
was not always furnished. Such costs as were given are classi- 
fied as follows: — (i) Those $15.00 per acre or less. (2) Those 
exceeding $15.00 per acre. The average cost per acre for plant- 
ing for (i) was $9.68; for (2) $20.78. The average of all 
costs included under (i) and (2) was $11.86. Such a result 
may be considered very low ^nce it is generally conceded that 
successful forest planting usually requires an expenditure of 
from $10.00 to $15.00 per acre according to conditions. 

The principal species of conifers planted was white pine; to 
a less extent red or Norway pine, Scotch pine, Austrian pine 
and Norway spruce were used. The kinds of broadleaf deciduous 
trees chiefly used were oaks, hickories, maples and white ash. 

The mistakes as well as the successful practice of forest plant- 
ing by private land owners during the past ten years furnish 
information of value to all who undertake planting. The fol- 
lowing discussion of forest planting embodies the experience 
thus gained and may serve as a guide for future work. 

Information and Instructions Regarding Forest Planting. 

Planting Sites: 

In general, forest planting should be confined to non-ag^cul- 
tural lands. Other lands will usually be required for field crops, 
for fruit-growing or for grazing, especially in view of the 
present growth of agriculture in the state. Increasing popula- 
tion will eventually demand the use of all lands profitable for 
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the production of food. There will remain, however, not less 
than a million acres of non-agricultural land for natural or 
planted forest in Connecticut. Much land is without forest 
to-day which is fit only for forest growing, and there are some 
tracts now in woodland that will be cleared and devoted to 
agricultural development. The character of the soil and topog- 
raphy, accessibility to market, etc., are some of the factors deter- 
mining future use of land. Forest planting will be an important 
part of the practice of forestry in making non-agricultural lands 
productive, and in renewing forest growth where fire and the 
chestnut bark disease have killed the trees. 

The following classes of sites have been recognized in forest 
planting of the past decade : — 

(i) Open pasture land of poor qualify and farm land found 
to be unfit and unprofitable for such purpose because too steep, 
too stony, too thin or poor in soil, or otherwise unsuited for 
anything except forest growth. Nearly every farm has a greater 
or less area of this type of land. The owner is paying taxes 
on it yearly and receiving no income. 

(2) Brush land. Under this heading those lands may be 
classed which, through cutting of the forest and subsequent fires, 
or on account of fire alone, have grown up to low, worthless 
brush or inferior trees. Brush pastures more recently abandoned 
may be included in this group, as well as formerly tilled fields 
that have proved unproductive and lie idle. 

(3) Recently cut-over sprout lands incompletely stocked with 
valuable forest species. These should be planted with a suffi- 
cient number of trees to ensure complete use of the land and to 
supplement natural seedlings and sprouts, in order to produce a 
full yield of timber of good quality. 

(4) Woodland, Open woodland, only partially stocked with 
forest, should be underplanted to secure a full )rield and to 
improve forest conditions. Forests in which all the trees have 
been killed by fire or by the chestnut disease should be cut clean, 
the slash disposed of by burning and the land planted with 
conifers. 

Plantations have been successfully started and are thriving 
to-day on all these types of planting sites. 
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Species: 

Both conifers and broadleaf deciduous trees have found a 
place in past planting. The following list comprises those in 
private plantations of which the Station has secured a record. 
The arrangement is somewhat in accordance with their relative 
importance and the number planted. 

Conifers Broadleaf Deciduous Trees 

White pine White ash 

Red pine Sugar maple 

Scotch pine Oaks, red and black 

Norway spruce Tulip tree (white wood) 

European larch Catalpa 

Douglas fir Black locust 

Austrian pine Chestnut ' 

Hemlock Oaks, white and swamp white 
Balsam fir 

Broadly speaking, conifers should be chosen in preference to 
broadleaf species for forest planting in Connecticut. Natural 
woodland ij chiefly composed of broadleaf deciduous trees, the 
so-called hardwoods, and under better management these forest 
areas will produce much useful timber of that kind. For the 
most part, lands requiring forest planting are poor in quality 
and better suited to growing conifers, such as pines, which 
require less from the soil than broadleaf trees. Conifers endure 
drought and maintain themselves on relatively dry, thin soils, 
or very sandy soils where hardwoods would be liable to fail. 
In yield, they exceed hardwoods in quantity per acre at the same 
age, and there will always be an excellent market for the material 
grown. Broadleaf trees may be selected, however, for planting 
on certain classes of sites for which they are specially adapted, 
or to produce hardwood material desired by the owner, or to use 
in mixture with conifers in planting. 

Of the conifers, white, red and Scotch pines are to be pre- 
ferred for commerical plantations ; of the broadleaf trees, white 
ash, red oak, tulip. tree and sugar maple deserve consideration. 
In underplanting woodland it must be remembered that Scotch 
pine requires plenty of' light for development, red pine can 
endure a little more shade, and white pine still more; good 
development depends, however, upon ample light and growing 
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space. During the first ten years the rate of growth of white 
pine under medium shade of birch is one-half what it is in the 
open, according to experiments in the Rainbow plantations. 
White pine and red pine seem equally good species for Connect- 
icut. They do well on a variety of soils and situations. On the 
better classes of soil, red pine equals or surpasses white pine in 
growth of the first ten years but on poor sandy soil it falls a 
little behind white pine. Red pine is not attacked by the pine 
weevil, which injures the leading shoot of white pine in some 
parts of the state. In case the weevil does considerable damage 
in a locality it may be better to choose red pine for planting or 
making a plantation of the two in equal mixtures. They are 
equally well adapted for growth together, or for growth in pure 
forest. Scotch pine should be confined to poorer, drier sites, 
especially sands. This species is the fastest growing of the 
pines and on dry, sandy soil has grown 10-16.5 feet in ten years 
from planting. On better classes of soils, Scotch pine is likely 
to grow so fast that the wood will be coarse and hence less 
valuable. 

Norway spruce should be planted only on better classes of 
forest soils having fair moisture content, and not on low, wet, 
poorly drained soils. Such sites are frosty, and Norway spruce 
has proven susceptible to late frost injury. It is probably better 
adapted to the northern part of Connecticut than to the southern 
half. 

Austrian pine is not specially recommended; other pines will 
furnish better products when grown. 

Douglas fir, known also as Douglas spruce and Oregon pine, 
cannot yet be recommended with certainty. The hardy species 
from Rocky Mountain, and not from Pacific Coast seed, has 
made fair growth on medium quality soils, although not as rapid 
as white pine. On dry sandy soils its early growth is very slow, 
but after eight or nine years it begins to make greater annual 
height growth. This species is worth thorough trial, and is 
being experimented with at Rainbow. 

Neither hemlock nor balsam fir are promising species for 
planting, as the wood of botli is coarse-grained and of low value. 
Hemlock is also slow growing, and balsam fir short-lived. White 
ash and tulip tree are worth consideration for moist but not 
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swampy sites, where the production of these two kinds of wood 
is desired. 

Red oak, and possibly black (yellow) oak also, are useful 
in reforestation, but are not very fast growers. Plantations 
may be started from seed in spots or by setting seedlings. 
Sugar maple, being tolerant of shade, may be useful in mixture 
with other species and deserves more attention for the estab- 
lishment of sugar groves in the state. 

The planting of chestnut is not recommended until the probable 
outcome of the chestnut disease is known. Black locust is not 
recommended because of serious injury by the locust borer. Its 
ability to spread by seed and by root suckers makes it somewhat 
objectionable on the farm. White oaks are probably too slow in 
growth to be profitable for general planting. 

A plantation of catalpa near Mystic on fairly good soil has 
done well in its early growth. This species is liable to winter- 
killing in most parts of the state, and is reported as doing 
poorly in Groton, Winchester and Windsor. A plantation, 
27 years old, in the town of Fairfield has not made a valuable 
growth ; the trees are not straight and well developed. Pine and 
larch have done much better in that locality. Most of the sites 
requiring reforestation are too poor in quality to develop catalpa 
well. Its final product, also, is not likely to be of much use 
excepting for posts and small poles, for which its durable wood 
is well suited. 

Season of planting. 

Early spring planting of conifers has proven, on the whole, 
better than fall planting, although there have been some success- 
ful instances of the latter. If fall planting is done it should 
be in the first half of September, so that the roots may have 
a little growth in their new place before winter. Fall planted 
stock is generally subject to some drying out; to injury by 
heavy wet snows since it has little root-hold on the soil; and 
to heaving out by frost action in the early spring. Broadleaf 
deciduous trees may be planted in the fall or in the spring, 
but there is less danger from gnawing animals if planted in the 
spring. 

Spring planting is most successful when the work is started 
just as soon as the frost is well out of the ground, and the soil 
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in condition to handle readily. Later, the heat tends to increase 
transpiration from the needles beyond the ability of the newly- 
set roots to furnish moisture, hence the plant siinply dries out 
and dies. In one instance, late planting resulted in only a small 
per cent, of the trees being alive at the end of the season. 
Because it puts out its foliage so early, European larch should 
be planted very early in the spring or else in the fall. In an 
average season, the work of forest planting ought to be com- 
pleted by the first week in May in order that the little trees 
may be benefited by the spring rains and become rooted before 
the new growth starts. 

Size and Age of Trees for Forest Planting. 

In general, one-year-old seedlings of broadleaf deciduous trees 
are sufficiently large for forest planting and their height varies 
according to specie«, etc., from six inches to twenty-four inches. 
Commercial nurseries often grade their stock according to height. 

There are two classes of coniferous nursery stock for forest 
planting which may be distinguished: namely, seedlings and 
transplants. Seedlings are those trees grown from seed in beds 
or in drills until taken up and sent out for planting. Transplants 
are seedlings which have been transferred from seedbeds to 
nursery lines in order to develop more stocky tops and more 
vigorous, compact root systems. Seedlings of conifers used in 
forest planting are generally two years old, less frequently three 
years ; transplants are three or four years old, more commonly 
three years. Seedlings are usually transplanted in the nursery 
when two years old and kept in nursery lines for one or two 
years. In all forest planting the trees should be young and have 
a small top and compact root system, with many fibrous roots, 
in {dace of long straggling ones. With the use of small trees 
the initial cost of planting is reduced and a larger per cent, sur- 
vive. This principle has often been misunderstood in the past. 
Landowners have spent unnecessary money in establishing forest 
with trees three to six feet tall, and have not secured the advan- 
tage and success anticipated from the use of such large stock. 

Two-year-old seedlings of white pine and red pine range 
from four inches to six inches in heigkt. In years when abun- 
dant moisture was well distributed through the growing season, 
and on sites where competition of other growth was not severe. 
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this size and age have been satisfactory. However, in seasons 
of drought, such as have been experienced in recent years, many 
failures in plantations have resulted from the use of two-year 
seedlings. Three-year-old transplants have generally done much 
better under such conditions. They range from five inches to 
eight inches in height and have a better root system as a 
result of transplanting. Four-year-old stock is larger, more 
costly, increases the labor and hence the cost of planting. This 
stock should be used only on sites where the plants have to 
meet strong competition or other special conditions, and as fillers 
for failed places in older plantations. 

Two-year-old Scotch pine seedlings range from six inches to 
twelve inches in height and have strong roots. Trees of this 
age and size are suitable for planting and the use of transplanted 
Scotch pine is unnecessary in most cases. In one instance on 
a hot, dry, sandy site, there was heavy loss of two-year Scotch 
pines due to intense radiation of heat from the surface of the 
sand resulting in injury to the tender bark near the base. These 
trees had been grown too close together in the seedbed; they 
were slender and the bark tissues not thickened as in more open 
beds. Two-year transplants of Scotch pine are better suited 
for very dry, sandy sites. 

Three or four-year-old transplants should be used when plant- 
ing Norway spruce or Douglas fir. One-year or two-year-old 
seedlings are suitable for forest planting in the case of European 
larch. 

The Source of Trees for Planting and their Care. 

The Connecticut Agricultural Experiment Station has for a 
number of years furnished private owners with trees at cost for 
forest planting in the state, or procured them elsewhere for the 
same purpose. The table below gives the total number of trees 
distributed annually to pi:ivate owners to stimulate forest plant- 
ing. This was only a temporary policy, because suitable stock 
could not be procured otherwise during these years at reasonable 
prices by prospective forest planters. It will probably be given 
up after 1913 since private forest nursery companies will then 
be fully able to meet the demand with the right kind of stock 
and at fair prices. 
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Table III. 

Distribution of Trees for Forest Planting, 

Connecticut Agricultural Experiment Station. 

Number 
Year. of Trees. 

1908 300,000 

1909 300,000 

1910 463,000 

1911 302,000 

, I912 672,000 

Total 2,037,000 

Some of these trees were procured from Germany, but this 
practice was discontinued because the white pine blister rust 
was thus introduced. Since then the United States Secretary 
of Agriculture, under authority from Congress, has prohibited the 
importation of pines because of danger from disease and insects. 
In any event, stock grown in Connecticut or New England is to 
be preferred because of short distance and time required in 
shipment. Pines are usually shipped from the nursery in boxes 
containing bundles of fifty or one hundred trees each, and as 
soon as received the trees should be "heeled in" near the 
planting ground. After cutting the cord on a bundle so that 
plants may be separated, the roots should be dipped in water 
and the plants placed upright in a trench having one straight 
side, the earth being packed firmly around the roots. If soil 
next to the roots is watered occasionally, the trees may be kept 
in this manner for a week or more if necessary, when conditions 
are not right for immediate planting. They should be shaded 
with boughs or heeled in, in some shady place if planting is long 
delayed. 

Number of Trees required per Acre. 

The general rule for spacing trees in a forest plantation is 
to plant them sufficiently close so that they will crowd each 
other and develop tall, clean boles. This spacing must not be 
too close, however, or the trees will be so crowded as to stunt 
their growth, and the initial cost of the plantation will be 
increased considerably because of the greater number of trees 
used. According to species and conditions of site, the spacing 
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varies from 4' X 4' to 6' X 6'. Nearly all the plantations in 
Connecticut have been spaced 6' X 6' ; some, however, being 
5' X 5', or 5' X 6'. A spacing of 6' X 6', requiring 1,210 trees 
per acre, is best from the standpoint of economy and will produce 
good forest conditions as well as satisfactory development of 
individual trees. A wider spacing results in branchy trunks 
and lumber of poor quality. This effect of wider spacing has 
been demonstrated in plantations in Connecticut and elsewhere 
in New England. 

On very brushy land, or on rocky sites, the full number per 
acre cannot be set, nor in planting poorly stocked cut-over 
land or in underplanting woodland. When such planting is 
undertaken advice should be sought from the forester of the 
Experiment Station, or from private foresters, to determine the 
density of planting and the subsequent cutting necessary to give 
underplanted trees proper development. 

Preparation of the Site. 

Usually preliminary preparation of the whole site is not pos- 
sible, and it is neither necessary nor advisable. Furrows six 
feet apart in which to set trees are sometimes plowed on heavy 
sod land which is relatively level. Furrowing on slopes is a 
bad practice because there is great danger of surface water-flow 
washing out the soil and plants along the furrow. Furthermore, 
a planting site on a steep slope does not require such treatment 
since grass growth on it is usually light or interrupted. 

Removal of brush renders planting easier and a little cheaper, 
but is expensive and generally not warranted by existing condi- 
tions. On the majority of sites, brush is not dense, or may be 
grubbed out at the spot where the tree is set. Although brush 
may somewhat hinder plants in growth at the outset by shading 
or crowding, yet it protects against late frost injury and tends 
to check evaporation from the soil. Treatment of such sites 
subsequent to planting will be discussed later on. 

Methods of Planting. 

Trees should be set at a slightly greater depth than they 
were in the nursery. Whatever the method, two essential things 
must be kept in mind by the foreman of the work : ( i ) that the 
roots skould be protected at all times from drying out, either 
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by carrying the trees in a pail containing water or in a basket 
with wet sphagnum moss; (2) that the trees should be firmly set 
in the soil without waste motions, yet with proper care. The 
mattock or grub hoe has proved to be the best tool. 

The slit method has been practiced successfully on sites where 
there is little brush and a light grass growth, and where the 
soil is not hard. A square foot of sod is skinned off with a 
few strokes of the mattock. The blade is then struck down 
squarely into the ground to its full depth, the handle is raised 
and with the same motion twisted to one side slightly so as to 
open the ground at the edge and end of the mattock blade. Into 
this hole the tree is inserted in an upright position, the mattock 
then removed and the earth trodden firm with the foot. In 
this method an extra man or boy keeps from three to five 
planters supplied with trees as they need them, one tree at a 
time. A modification of this method, seen in practice on light 
soil, is to strike the mattock into the ground and, grasping the 
handle near the end, pull, thus opening a hole at the back of 
the blade. The tree is thrust to the proper depth into this 
hole, pressed to one side so as to straighten it up, the mattock 
removed and the earth firmed by the foot. 

In some planting observed by the writer the grass was not 
scraped off from the spot where each tree was set. There was 
not a heavy sod, and trees similarly planted the year previous 
on adjoining land had sustained few losses in number. Removal 
of the sod is, however, recommended strongly by one authority,* 
and is probably a safer policy where competing grass, etc., may 
drain the moisture away from the tree roots or hinder access of 
water to the soil. Planting is rapid by the slit method. Care 
must be taken to put the tree at the right depth, to get the 
roots down inta the hole and to leave the tree upright. If 
the work is not closely supervised, it tends to be careless. In one 
operation on a hilly site, careless planting under the modified 
method mentioned above left the trees nearly prostrate in posi- 
tion. The cause is evident: when the planters were working 
down hill, the tendency was to drive the mattock into the ground 
at an angle much less than the required right angle (i. e. per- 
pendicular to the surface), the tree was thrust in, the ground 

* Hawes and Hawley, Forestry in New England, 191 2. 
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tramped down and the tree inclined in each case down hill. 
Such planting was shallow, leaving the roots subject to drying 
out, and if the trees live, the lower part of the bole will be 
curved as it endeavors to assume an upright position. Heavy 
moist snowfalls will tend to further deform trees so planted. 

The hole method consists in digging a hole with a mattock 
after cleaning off a square foot of sod, and setting the tree 
in this hole. Pairs of laborers are engaged under this method. 
Those digging holes immediately precede those planting trees. 
Each planter may carry a pail containing a few inches of water 
in which the trees are placed upright, or two planters have 
such a pail between them. An extra laborer keeps the pails 
replenished. The practice of one laborer laying a tree in each 
hole in advance of those planting is condemned. It exposes 
the roots to drying out and under this practice trees are often 
left lying unplanted in the holes. It is better to have each 
laborer take a fresh tree from the pail as he needs it. In digging 
the holes, care must be taken not to scatter the earth, but leave 
it heaped up close to the hole. The size of the hole depends 
on the root system of the tree. Generally a hole five or six 
inches broad and deep is ample. Holes should not be made 
until just before the planter is ready to set the trees, because 
under usual conditions the soil in the hole dries out quickly and 
the roots will then be in contact with dry instead of fresh soil. 

In planting, the laborer holds the tree in position at proper 
depth with his left hand, scoops a few handfuls of earth over the 
roots and presses it down on all sides with his hands. He then 
scrapes the rest of the soil into the hole with a few quick motions 
and tramps it firm with his feet. In doing this care has to be 
taken not to skin the bark off the stem, and to leave the tree 
upright in position. Firming the soil is essential to prevent 
leaving air spaces about the roots which will cause them to 
dry out and die. Careless planting is more likely to result thus 
with the hole method than with the slit method. Laborers are 
likely to grow careless toward the latter part of the day or fail 
to use care at all times unless closely supervised. 

In the hole method, a fine-grained clayey soil will bake and 
evaporate moisture more or less rapidly. To avoid this the 
soil may be shredded roughly and spread, grass side down, 
around the plant. In lighter soils, such as sandy loam or sand, 
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this is less essential. In the finer-grained soils capable of hold- 
ing much moisture, there is danger of the plants being heaved 
out of the soil the spring of the second year, one year after 
planting. Such soils expand and contract much with alternate 
freezing and thawing in early spring. The slit method is pre- 
ferable on sites of this character, since there is less danger of 
the soil heaving than there is when the soil has been loosened 
up in hole planting. In one plantation set by the hole method, 
large loss resulted from heaving of the trees. Regularity of 
planting is desirable in order to secure an even forest and 
uniform growing space for the trees. On rough Connecticut 
hillsides, regular spacing and exactly straight rows are an impos- 
sibility without great pains and additional cost, which is scarcely 
warranted. Distances need not be measured with exactness but 
careless spacing should be avoided. Laborers may be furnished 
six-foot rods or sticks to use until they learn to space the trees 
accurately. It is well to start on one straight side of the tract, 
if there is such, and work regularly back and forth. Stakes 
5 or 6 feet tall should be set at the end of rows and one or two 
along the row. By these the laborers can line themselves in and 
keep the rows straight. If the first row is set straight, the 
other rows may be kept straight without setting stakes by lining 
with plants in adjoining planted rows. The following diagram 
illustrates this : 



X 



- - - X 

- - X 

> Planting Direction. X = Planters. 

O = Guide stakes. — = Trees planted. 

Forest planting should be carefully supervised. If only four 
or five laborers are engaged in it, one may be put in charge 
if he is capable; he may plant and at the same time direct the 
work of the others. If many labofers are employed it is better 
to have one foreman who spends his time entirely in supervision. 

Cost of Planting. 

Mention has already been made (see p. 488) of the average 
cost of forest ■ planting. Many factors have an influence on 
the cost; such as size and price of trees, conditions of planting 
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site, Spacing, price of labor, kind of labor and experience or 
inexperience in planting, nature of supervision, etc. Practically 
no information was g^ven in reports of plantations as to these 
separate factors, the total cost figure being generally stated 
or the cost of trees and cost of setting them. Two-year seedlings 
have ranged from $2.50 to $3.50 per thousand in price in recent 
years, three-year transplants from $4.50 to $6.00 and four-year 
transplants $7.00 to $8.00 or more, per thousand. These prices 
are for conifers, none being available for the broadleaf trees 
planted. The latter would not ordinarily, however, exceed the 
prices given above. Close spacing increases cost, since more 
trees per acre are required. The price of labor does not vary 
to a great extent, but its quality is exceedingly variable. After 
a few days' experience two men, one digging holes and the 
other setting trees, can plant from 800 to 1,200 trees per day. 
If labor costs $1.75 per day, this would make the cost of plant- 
ing the trees on a 6' X 6' spacing $3.50 to $5.25 per acre. 
Adding to this the cost of three-year-old transplants (figured 
at $5.50 per thousand) the cost of the planted trees per acre, 
exclusive of incidental expenses, would range from $10.10 to 
$11.85. With experienced labor and an open planting site this 
cost can be reduced somewhat. On more brushy sites it must 
inevitably be higher. If two-year-old seedlings are used, the cost 
is lowered by $2.50 to $3.00 per acre. Subsequent filling of 
failed places is liable to raise the net cost somewhat, however. 

Planting under the slit method is faster and in maiiy cases 
has been as successful as the hole method. On the basis of a 
6' X 6' spacing, 1,200 trees to the acre, and the price per thou- 
sand $5.50 for three-year transplants, the average total cost of 
one extensive planting by this method was $9.29 per acre. In 
the case referred to, however, the average cost of 250,000 trees 
set in different years was $4.93, which would lower the average 
total cost to $8.61 per acre. The writer examined these planta- 
tions and some of them require partial replanting to make a 
complete stand. This would increase the total cost somewhat. 

Careful planting is well worth while, but there cannot be the 
same care taken in planting or in preparation of the ground 
as is customary in ornamental or shade tree planting. In one 
series of large plantations in New Haven County in which some 
300,000 trees have been planted, the work has been done pains- 
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takingly and what failures of plants occurred have been filled. 
Some land had to be cleaned of brush, etc., prior to planting, 
and the spacing was SJ^ feet by 5J4 feet, 1,440 trees to the acre. 
The total cost of trees, cleaning land, setting trees, some replant- 
ing and incidental expenses was $16.36 per acre. Replanting 
was found to be proportionately more expensive than the original 
planting. These plantations are in very good condition and 
probably the most nearly perfect of any in the state. 

An owner in Litchfield County who has set 36,000 white pines, 
using his own farm labor, reports the total cost of trees, labor 
and incidental expenses as $8.00 per acre (spacing S'X6'). 
The estimated per cent, alive is 75 to 80. He has not filled failed 
places. Such a low cost indicates the possibilities for planting 
by farmers at reasonable expense. In this case the low cost is 
due to intelligent personal supervision by the owner and the 
use of skilled farm labor. The land planted was open and 
gfrassy, with little brush, an average condition for open land 
planting. He reports that the men averaged more than one 
thousand trees each per day, an unusually large number. Plant- 
ing done under contract has ranged in cost from $9.50 per acre 
(including cost of trees) to $16.25 per acre. 

Losses and Replanting. 

There are many causes of loss in forest planting. Death of 
trees may sometimes be traced to one or several of these, while 
in other instances it may be impossible to determine the cause. 
Some of the factors of loss can be controlled by the planter, 
such as planting poor stock in bad condition, allowing roots 
to dry out, careless planting, etc. Other factors, such as weather 
conditions, cannot be controlled. If, however, the former factors 
of loss are prevented, there is a much greater chance of success, 
even under adverse natural conditions following planting. Losses 
are most likely to occur during the first two years while the 
plants are establishing their root systems. Small slender trees 
with straggling roots, such as two-year white pine seedlings, 
suffer greater losses than stocky, well-rooted three-year-old 
transplants. The latter become established in their new site much 
more quickly, root deeper and are less subject to drought injury. 
This is upheld by observations of an owner in Litchfield County 
who has planted extensively on open land. 
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It is important that the trees be in good condition. Improper 
packing, long distance shipments, or unfavorable conditions in 
transit, may result in what is termed heated stock. Such trees 
have mouldy tops and even a scorched appearance, especially in 
the centers of bundles. In such cases the injured trees should 
be culled out or the shipment discarded and a new lot requested. 
There is relatively small danger of this trouble if stock is 
secured from nurseries in the state or near by. Trees should 
have a fresh, healthy appearance and the roots should be moist 
when received. 

Care of the trees after arrival and until planted has been 
discussed (see p. 495). Conifers are very sensitive to the drying 
out of the fibrous roots. Subsequent losses will be heavy if 
the roots of the trees have been much exposed to sun and wind. 
Careless planting accounts for a great percentage of loss. In 
certain plantations the writer has traced whole rows where 
nearly every tree was dead, while adjoining rows showed scarcely 
one failure. It was evident that one laborer had been careless. 
This can be avoided by close supervision or better yet by dis- 
charging inefficient, careless laborers promptly on discovery. 
Careless planting may be detected by pulling on the plant after 
it is set to see that it is firm in the ground. 

Planting early when the soil is fresh, the air cool, and the 
principal spring rains still to come, is most favorable to success. 
In later planting, losses are likely to occur, especially if a period 
of dry weather follows. Plantations on exposed sites, such as 
slopes with a south or southwest aspect, suffer severely from 
drought unless they have some protective vegetation, and heavy 
losses are likely to occur there. More trees die in plantations 
established on sod land than on poorer land with bunchy grass 
growth. In the former case, clearing away the sod where the 
tree is set will improve conditions. Several planters report a 
larger per cent, of the trees alive which were set on brushy 
land, in light birch growth, and on land "with some cover, not 
in grass, with some tall scattering trees," than on open sites. 

Weather conditions are the greatest factor in success or failure 
in forest planting. The results in recent years have been very 
good considering the many unfavorable periods of long drought. 
A dry period in May and June is very hard on trees just set in 
forest plantations. A long summer drought in July and August 
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is especially trying because of the great heat of these months. 
A fall drought finds the trees more fully established and does 
less damage. Abundance of rainfall is not so important as a 
moderate amount of moisture well distributed throughout the 
growing season. 

A compilation from the reports on the plantations of data 
on cost of planting, number of trees planted and percentage of 
trees living, showed no relation between the cost and the resultant 
stand. In plantings of all grades of cost, there were successes 
as well as more or less complete failures. High cost does 
not necessarily indicate great painstaking in planting, nor does 
low cost, on the other hand, indicate hasty, careless work. The 
average of living trees for all plantations in which this item 
was reported is a little over 70 per cent. A relatively small 
number were below 50 per cent., and many were 75 to 85 per 
cent, successful. If losses are greater than 20 per cent., the 
blanks should be replanted the year following first planting. 
In those plantations having losses of 20 per cent, or less the 
blanks need not be filled unless they occur in groups which 
would result in wide gaps in the stand. The purpose of replant- 
ing is to secure a full future yield from the soil and proper 
development of merchantable timber of good quality. 

Damage to Plantations — Protective Measures. 

No protective measures can be taken against loss by drought. 
It is not practicable, because of the high cost, to water the 
trees if a dry period ensues either when planting them or sub- 
sequently. In experiments at Rainbow on a dry, hot^ siandy 
site, Norway spruce and white pine suffered damage from intense 
heat of the sun's rays and. drying out of the soil. The plants 
were a foot to two and a half feet tall, and had grown under 
considerable shade of gray birch and pitch pine, hence were 
tender. The injury was caused by complete removal of the over- 
growth during August in an experiment to ascertain whether 
cutting in that season would check. undesiraWe sprouting of birch. 

Late spring frost sometimes injures the new growth of .pine 
and spruce, the latter being considerably more . susceptible to 
this injury. It does not occur on slopes where air drainage 
is good, but on more level sites where cold air collects and 
is stagnant. In the spring following the experiment mentioned 
31 
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above a late frost injured both species in numerous instances* 
but especially the spruce. The plot from which the birch growth 
was cleared was level and was surrounded on three sides by 
similar growth. It thus formed a sort of frost pocket, since air 
circulation was cut off by the adjoining growth. The needles of 
nursery transplants of pine are sometimes browned by winter 
injury, but this has not seemed to affect subsequent growth. 
Frost injury and drought injury sometimes produce a browning 
of the needles of older pines in plantations. The trees are weakr 
ened and some die, but loss has not generally been great in Q)n- 
necticut from this cause. (See reports of Station Botanist for 
1907 and 1909-10.) Only one case of frost injury to plantations 
of conifers was reported by private owners. This form of 
damage is not a prominent one. A light growth of brush, etc. 
may be of advantage on some planting sites since it affords 
protection from frost and winter injury. Catalpa has been 
reported to be winter killed in several localities. 

Fire has destroyed small areas of planting in at least six 
instances, including one plot of an acre at Rainbow. The total 
area reported is about fifteen acres. G)nsidering the total 
acreage planted, the loss is almost negligible. Coniferous planta- 
tions are especially susceptible to fire injury, and fire once started 
is difficult to stop. Two measures of prevention are suggested: 
(i) arousing of local interest in the plantation, its purpose and 
value; (2) an adequate system of fire lines. Both of these 
have combined to prevent serious damage by fire to the 100- 
acre tract of experimental planting l^ the Station at Rain- 
bow in the town of Windsor. One fire started there on May 8, 
191 1, but was extinguished before it had covered more than an 
acre, the fire lines assisting greatly in stopping it. 

Old roads through planted areas should be kept clear. In 
extensive plantations, cleared lanes bare of vegetation, dividing 
the area into smaller blocks, should be maintained if many causes 
of fire exist in the locality. Clearing inflammable material by 
burning along lines of danger, such as traveled roads, railroad 
lines, etc., will largely prevent danger from fire or prove of 
material assistance in checking fires. Posting of notices calling 
attention to the danger from fires and requesting cooperation 
in preventing them tends to educate local inhabitants and prevent 
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fires. Non-resident owners should pay a small sum to some 
local person residing nearby to watch out for fires in especially 
dangerous seasons. 

Animals cause damage in plantations. In hardwood planta- 
tions grazing animals will browse the youi^ trees down to the 
ground. In coniferous plantations trees are not usually eaten, 
but the ground is packed and small trees are trampled and 
deformed. Plantations should not be grazed in early years and 
in later years the crown canopy shades the ground, killing the 
grass, hence grazing is out of the question at any time. In five 
plantations, grazing injury as described was reported. In one 
instance where feed was poor, cattle browsed the needles from 
young Scotch pines. 

Rodents do some damage in plantations. Squirrels will eat 
planted chestnuts or white oak acorns, often securing a majority 
of the nuts planted. Tarring the nuts is suggested as a pre- 
ventive measure. Rabbits gnaw the bark of locust trees in late 
winter and in one instance killed the greater part of such a 
planting. They also bite off the shoots of red oak and keep the 
trees eaten down to small bunches of sprouts. This injury 
occurred in red oak plantations on sandy land at Rainbow. 
Shooting and poisoning are possible remedies. Field mice may 
gnaw the stems of white pines causing considerable injury, but 
only one case of this kind was reported. Remedy in any such 
instances is poisoning the mice, but it is recommended that special 
advice be asked from the Station Staff before poisoning is under- 
taken since, carelessly used, it will result in death to the natural 
enemies of the mice as well. <^ 

Insects and fungi are important sources of damage. The 
chief ones are the white pine weevil and the chestnut bark dis- 
ease. For detailed information on these subjects, application 
should be made to Dr. W. E. Britton, State Entomologist, and 
Dr. G. P. Qinton, Station Botanist, New Haven, Conn. Speci- 
mens should accompany the description of insects or fungous 
diseases injuring plantations. 

The larvae of the white pine weevil mine in the terminal 
shoots and cause trees to become deformed by loss of their 
leaders. In June and July, top shoots turn brown when so 
affected and new growth wilts. The best measures to adopt 
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are cutting oflf leading shoots below the injury and close to the 
next lower whorl of branches, burning these at once. If this 
is done early in July before the insect has emerged from the 
shoot in adult form, the numbers of the insect are materially 
reduced and the possibility of future damage is lessened. Serious 
damage has been done in plantations where no remedy has been 
applied. In 191 1 weevil injury was reported from eighteen towns 
in plantations from five to ten years old. 

Cleaning Plantations. 

Pine plantations in which birch or other species have sprung 
up, and plantations set in brush or on cut-over land, require 
cleaning to prevent injury to the pines. Cleanings are usually 
made in stands from three to ten years old. Unless the inter- 
fering brush or small tree growth is cleaned out, many pines 
are killed by heavy shading, or are deformed by the competing 
worthless growth. The first cleaning should take place within 
two or three years after planting. One can give no definite 
rule as to the year, but must judge by the condition of the pines. 
There is no need of a painstaking costly removal of all growth 
other than the pines. In the first cleaning it is only necessary 
to go along the rows and to cut back to the ground with a bush 
hook or axe those bushes, sprouts and seedlings which directly 
interfere with the pines. Another cleaning may not be required 
but if within a few years the other. growth again overtops the 
pines which grow slowly at the start, more work will be needed. 
In a second cleaning it will usually be unnecessary and of no 
advantage to cut the growth to the ground. It is better to cut 
it back so that it is below the tops of the pines. This will tend 
to check further sprouting and should also reduce the cost of 
the operation. Further cleaning will probably be unnecessary 
since the brush, etc. will then be crowded out rapidly by the pines. 

Pruning. 

Pruning of live branches is not recommended, since it reduces 
food producing foliage area. If the trees have been set at the 
proper distance apart, they will close together in two to twelve 
years and the lower branches will die for want of light. The 
dense shade also tends to conserve the moisture in the soil. 
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Subsequently the dead branches drop off, or may be cut and 
knocked off if the owners desire to undertake such expense in 
view of eventually producing clear saw timber. Considering the 
uses to which pine is usually put when cut, no material advantages 
come from trimming off dead branches. 

Direct Seeding to Form a Forest. 

Sowing or planting seed on the site where a forest is desired 
has been practiced to a small extent in Connecticut. In the case 
of conifers such as white pine, the seed may be broadcasted on 
unprepared or prepared ground at the rate of four or five pounds 
to the acre. Results are very uncertain and in experiments on 
sandy soil no trees were secured. The cost of seed and labor 
equals the cost of planting, while results in the latter case 
are much more sure. In Enfield, the Shakers started pine forests 
in this way on cultivated land some thirty years ago with suc- 
cess, but very large quantities of seed were used. Similar work 
to-day would be very costly and there are few sites susceptible 
of cultivation which will be put into pine. Partial seeding in 
prepared strips or in spots spaced 6' X 6' may be done at less 
cost, but experiments in this method with white pine have 
resulted in failure. Red oaks, chestnut and some other trees 
may be started from seed planted in spots on the site where 
forest is desired. The spots are prepared by scraping away the 
sod and after loosening the soil with a hoe or a mattock, two 
or three nuts or acorns are planted about an inch deep in the 
spot and the soil pressed down with the foot. A red oak planta- 
tion started in this way was entirely successful in one observed 
instance. Other plantings, especially of edible nuts, resulted 
in three-quarters loss. The nuts were g^ven no protective 
treatment. 
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NOTE BY THE DIRECTOR. 

Owing to the limits imposed by statute on the number of pages 
of the Station Report which may be printed at -the State expense, 
an account of the other portions of the Station work done during 
the year cannot here be given. 
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Forester's office at Connecticut Agricultural Experiment Station. 




Exhibit of Forestry Department at Agricultural Fairs. 
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PLATE XXX. 




Seed-beds of white, Scotch and red pine on Station Grounds. 




Pine plantations at Rainbow, plots 22-25. 
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RAINBOW FOREST PLANTATIONS. PLATE XXXI. 




Fire lane between plots 60 and 68, Rainbow. 




Interior of Scotch pine plantation, plot 23. 
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RAINBOW FOREST PLANTATIONS. PLATE XXXII. 




Red and Scotch pine on plots 22 and 23 in 1905. 




Red and Scotch pine on plots 22 and 23 in 191 2. 
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PLATE XXXIII. 




Eight-year-old white pine plantation on cut-over land. 




Norway spruce under hardwoods nine years after planting. 
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Report of the Board of Control 

OF 

THE CONNECTICUT AGRICULTURAL EXPERIMENT 

STATION. 

To His Excellency, Simeon E. Baldwin, Governor of Connecticut: 

The Board of Control of The Connecticut Agricultural Experi- 
ment Station herewith respectfully submits its report for the year 
ending November i, 1912. 

The following changes in the Station staff have occurred: 

Samuel N. Spring, B.A., M.F., who has served the State and 
Station most efficiently as their forester for three years, resigned 
on October i, 1912, to accept a professorship in Cornell Uni- 
versity. 

Mr. W. O. Filley, the assistant forester, has been appointed 
to fill this vacancy in our staff, and Mr. A. E. Moss, M.F., a 
graduate of The Connecticut Agricultural Collie and of the 
Yale Forest School and later a forestry assistant of the United 
States Forest Service, has been appointed assistant Station 
forester. 

R. B. Roe, B.A., who has served as an assistant chemist for 
three and one-half years, resigned in October to accept a position 
in a chemical research laboratory. 

Harry B. Kirk, formerly for two years assistant in economic 
zoology in the Pennsylvania Department of Agriculture, was ap- 
pointed an assistant in the EntomoI(^ical Department in Febru- 
ary, 1912. 

An exhibit illustrative of the work of the several departments 
of the Station was made at three of the agricultural fairs during 
the fall, with members of the staff in attendance to explain it and 
answer questions. While such exhibits have seriously interrupted 
the Station work, they have proved to be most effective in bring- 
ing its results immediately and in a striking way to those who 
should get practical benefit from them. 

The same purpose is also served by frequent addresses before 
granges, farm institutes, field meetings, etc. During the year 
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ninety addresses of this sort have been made by members of the 
staff in response to requests. 

While the attendance of the Station staff at fairs, farm institutes 
and other meetings has been necessary and profitable, it has 
taken much time which was greatly needed for its experimental 
study and work, which are the Station's special sphere. 

The rapid development of the so-called agricultural extension, 
in which the national government is expected to cooperate with 
the agricultural colleges, should reduce the neces^ty for these 
outside activities on our part. The greatest efficiency of the 
Station can only be secured by the uninterrupted course of its 
special work. On the other hand, the extension of agricultural 
teaching and demonstration by new agencies abundantly provided 
with funds but not so amply supplied with trained teachers puts 
an added responsibility on both College and Station to do thor- 
oughly and with the least possible interruption the sound teaching 
and painstaking research on which the whole agricultural exten- 
sion effort must rest, if it is not to prove an injury rather than a 
blessing. 

The valuable Station library, now numbering about 8,000 vol- 
umes, had until this year no suitable place for orderly arrange- 
ment and easy reference. The quarters formerly used for a 
chemical laboratory have recently been equipped with steel shelv- 
ing, electric lights and other necessary furnishings, and the gen- 
eral consulting library with the various card catalogues has been 
installed in it, under the direction of Miss Cole, the librarian. 

The Report of the Station staff, which is printed with this 
report of its Board of Control, makes unnecessary any detailed 
statement of what has been done. The Report itself describes 
only that part of the work which is of present importance to 
farmers, but besides this there have been printed in scientific 
journals eighteen papers giving the results of Station investiga- 
tions. 

The following incomplete summary will show the scope of the 
Station's work: 

Chemical Department. 

Seven hundred and eighty samples of fertilizers and manures 
and 273 of feeding stuffs have been analyzed and the results 
published. Twelve hundred and fifty samples of human food 
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products and 395 samples of drugs have been examined, the 
results published, adulterated samples reported to the Dairy and 
Food Commissioner, and evidence furnished in court trials in 
eighteen cases. 

Over 2,000 samples of food products have been weighed or 
measured as a basis for establishing regulations on the subject, 
as required by an Act of the last General Assembly. 

An improved method of determining starch in meat products 
has been devised and much cooperative work done for the 
Association of Official Agricultural Chemists. 

Botanical Department. 

The orchard experiment at Yalesville (now in its fourth year) 
on a block of 900 trees is planned to determine the effect of fer- 
tilizers on growth, yield, winter injury, occurrence of yellows, 
and bearing life of the trees. 

The effects of different sprays on peaches, apples and other 
fruits have been carefully tested. 

Studies of muskmelons — with reference to varieties, spraying 
and disease resistance, — of the calico of tobacco, of peach yellows, 
and extensive experiments and study of the nature and spread 
of the chestnut blight are also in progress. 

Seeds sent by seedsmen and farmers, and some samples bought 
by the Station have been tested as to vitality and, where necessary, 
as to purity, to the number of 863. 

Entomological Department. 

This department has determined the life histories of three 
little-known and destructive insects and the means for combating 
them. 

Studies on the white pine weevil are not yet concluded. 

It has cooperated by furnishing inspection, information and 
advice to organizations and individuals who have engaged in 
mosquito control work. 

It has inspected the 54 nurseries of the State, covering some 
770 acres ; 30 orchards and gardens ; 987 packages of imported 
nursery stock; and 153 apiaries containing 1431 colonies. 

The gypsy moth has been so nearly exterminated at Stonington 
that very careful search fails to discover a single specimen, and 
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at Wallingf ord very few specimens have been found. These two 
very threatening invasions have thus been stamped out. 

The brown-tail moth work in the northeastern part of the State 
has shown a great diminution of the pest where work was done 
last year, but a gradual spread of the invasion. This work could 
and should be done by local authorities and not left for the State. 

Forestry Department. 

About 528,000 forest seedlings have been supplied at cost to 
owners of Connecticut forest land for planting, and about 290,000 
are ready for sale in 1913. 

The Station's experimental forests at Rainbow and Enfield 
have needed little except fire protection. 

About 76,000 seedlings have been set in the State Forests. One 
lot of twenty acres badly infected with chestnut disease has been 
cut clean and is to be set to pine in 191 3. No fire has occurred 
on either of these tracts. 

An accurate type and stock map of the Portland Forest has 
been made, with a plan for the permanent management of the 
forest. 

The number of spring fires, 254, and the estimated damage, 
$21,700, have been much less than in the previous year, owing 
partly to the plentiful rain and partly to increased efficiency of 
the fire warden service. During the danger season two lookout 
stations and fire patrols of certain railroad lines — services which 
were paid for chiefly by a United States government appropria- 
tion — greatly helped in^Vomptly discovering and extinguishing 
forest fires. 

Twenty-seven examinations of forest tracts ranging in size 
from 10 to 500 acres were made for and at the request of the 
owners and advice given as to their treatment. 

A full report has been made on the woodworking industries of 
the State in cooperation with the United States Forest Service 
and will soon be published. 

The State forester was made a member of the Commission on 
the Taxation of Forest Land, and the field work necessary to 
secure information on the matter was put in his charge. This has 
required a very careful and laborious study of forest conditions, 
the results of which will appear in the Commission's report. 
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Plant Breeding. 
(Supported by Adams Fund.) 

Mr. Hayes has continued the study of tobacco, to determine 
precisely how different measurable characters of the plant — ^such 
as size, shape and number of leaves, height of plants, etc. — ^are 
inherited by crosses or hybrid plants, and to discover any fixed 
relation that there may be between these and the subtile characters 
which make "quality." The practical purpose is to find a way 
in which improved strains of tobacco may be produced. Many 
thousand measurements of single plants have been made for this 
study, and 35 row selections of 250 plants each have been separ- 
ately harvested, cured and fermented and are immediately to be 
sorted and judged as to quality by experts. The commercial 
side of this work is in cooperation with the United States Depart- 
ment of Agriculture. 

Further tests of the merits of using for seed first generation 
hybrids of com have been made at the experiment fields as also a 
study of the effects of crossbreeding and inbreeding of tomatoes. 
Other work has been on selections of rye, testing the value of 
selection in forest seeding, and on developing an improved variety 
of muskmelon. 

Protein Research. 
(Supported by Adams Fund.) • 

This department, being devoted wholly to technical research, 
is supported by the Adams Fund, which, according to Act of 
Congress, must be spent wholly for such work. 

The nutritive effect of the separate proteins or flesh-forming 
materials of food has been the main object of study this year and 
has yielded very valuable results. 

The Station correspondence has involved the writing of 11,922 
letters and manuscript reports. (Main office 5,357, chemical 
department 623, botanical 507, entomological 2,823, forestry 2,107, 
plant breeding 200, protein research 305.) 

During the year there have been issued a report of 445 pages 
with 32 plates in an edition of 10,000 copies, and four bulletins 
aggregating yy pages with 12 plates in editions of 9,500. 
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A technical bulletin of 45 pages with 5 plates was issued in an 
edition of 2,000 copies. 

We wish again to call attention to the pressing needs of the 
Station. In 1895 ^^^ General Assembly appropriated $10,000 to 
the Station as an annual payment for its support, and the same 
amount has been paid yearly ever since. But in the meantime 
it has, by various Acts, greatly increased the amount of work 
required of the Station without in any case providing additional 
funds to meet these requirements, nor was this work of a kind 
which could be paid from funds appropriated by the national 
government. Thus : 

In 1899 the Assembly passed a law regulating the sale of cattle 
feeds, requiring the Station to collect samples and make and 
publish analyses of the different brands yearly, but with no 
appropriation for the work. 

In 1901 the law regarding insect pests was passed, appropriat- 
ing to this Station $3,000 for the use of the State Entomologist 
in executing the law, creating the office of .State Entomologist 
but providing that he shall receive no salary other than that 
which he received as a member of the Station staff, i. e., his 
salary was to be paid from Station funds. 

At the same session the office of State Forester was created 
and with the same provision as to pa)rment of his salary. 

An Act of this session also required that all apparatus used in 
determining fat in dairy products as a basis of pajmient should 
be tested and marked by this Station or by the Agricultural Col- 
lege, but no appropriation was made for it. All this work, not 
very large in any one year, has been done without charge at this 
Station. 

In 1903 a law was passed regarding renovated butter, which 
placed further work on this Station. 

In 1907 the Assembly passed a bill much more elaborate than 
previous ones on the same subject, to prevent the sale of adulter- 
ated, misbranded or poisonous foods, drugs and liquors. It only 
repealed those parts of existing statutes which were inconsistent 
with it. This law, with the increased public attention which has 
been drawn to the subject and with the extension of the work 
to cover drugs and liquors, has greatly increased the work 
required of the Station with no addition to its means of meeting 
the demands. 
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The General Assembly recognized the increased work involved 
by increases in the salaries of the t)airy and Food Commissioner 
and his deputy commissioner and in provision for the expenses 
of thieir office, but made no further provision for the chemical 
work involved. 

The Assembly in 191 1 passed an Act concerning Adulteration 
of Turpentine, which is to be enforced by the Dairy and Food 
Commissioner and the Director of this Station "acting jointly/' 
About 150 samples of turpentine have already been examined, of 
which 30 were adulterated. 

The same session of the General Assembly passed an Act 
requiring a statement of the net quantity of contents to be 
marked on all food products in packages, and providing that the 
Dairy and Food Commissioner and the Director of this Station 
shall establish rules regarding allowances to be made for varia- 
tions from the alleged net weight of such packages. There are 
no published data on the subject and we are therefore making 
an extensive series of weighings of certain package goods and 
containers to determine the present range of net weights in the 
market. The Dairy and Food Commissioner buys what goods 
are required; the Station does the work. 

In no one of the cases cited above has any appropriation been 
made to the Station to cover the cost of the work. 

The result has been that the Station, at the sacrifice of agri- 
cultural experiment and research work which is its proper func- 
tion, has been forced to do this control work and to use for it 
funds which should rather have been devoted to the object for 
which this Station was established : namely, agricultural investi- 
gation and experiment. 

At the same time, the proper demands made on the Station for 
assistance in all branches of farming have greatly increased. It 
is no longer possible for the Station to meet all these. Its income 
can no longer meet its expenses and unless it is more adequately 
supported it will be necessary to curtail its present field of work, 
making it rather a control station than an agricultural experiment 
station: The call for sound research in the interest of practical 
agriculture was never so pressing as it is now. It surely is not 
the time to force this, the first established Station in the country, 
to curtail its experimental work. 
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The above statement of the facts and present situation requires 
no argument to showr the reasonableness of the request of this 
Board that the General Assembly will increase the annual Station 
appropriation by $7,500, which by careful estimate is the amount 
which must be yearly spent in the control work above mentioned 
for which the State has never made appropriation, and the appro- 
priation for insect pest work by $1,000. 

All of which is respectively submitted. 

George A. Hopson, Secretary, 
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E. H. Jenkins, in account with The Connecticut Agricultural 
Experiment Station for the fiscal year ending September 30, 1912. 

Receipts. 
Balance on hand, October i, 1911 (Analysis Fees).. $ 52.60 

State Appropriation, Agriculture $10,000.00 

State Appropriation, Food 2,500.00 

State Appropriation, Insect Pest 3,000.00 

State Appropriation, Gypsy Moth 2,500.00 

United States Appropriation, Hatch 7,500.00 

United States Appropriation, Adams 7,500.00 

Analysis Fees 5i500.oo 

Sale of Mt. Carmel Farm to Lockwood Trust ...... 6,000.00 

Sale of Farm Products 386.99 

Miscellaneous Receipts 75-6i 

From the Lockwood Income 11,046.13 

56,008.73 

Total $56,061.33 

Disbursements. 

E. H. Jenkins, director, salary $2,800.00 

E. H. Jenkins, treasurer, salary 400.00 

G. A. Hopson, salary 100.00 

V. E. Cole, " 850.00 

L. M. Brautlecht, " 750.00 

J. P. Street, " 2,500.00 

T. B. Osborne, " 2,400.00 

E. M. Bailey, " 1,550.00 

C. B. Morison, " 1,200.00 

R. B. Roe, " • 1,125.00 

C. E. Shepard, " 900.00 

W. E. Britton, " 2,000.00 

G. P. Qinton, " 2,200.00 

E. M. Stoddard, '■' 900.00 

S. N. Spring, " 2,500.00 

W. O. Filley " 1,500.00 

H. K. Hayes, " 1,500.00 

Edna L. Ferry, " 1,008.34 

H. Lange, " 925.00 

V. L. Churchill, " 825.00 
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Wm. Veitch, salary $ 675.00 

E. L. Avery, " 480.00 

H. W. Kiley (Labor) 728.00 

Wm. Pokrob " 728.00 

C. D. Hubbell " 728.00 

Geo. Graham " 728.00 

M. H. Jagger " 520.00 

Labor 3,74646 

Publications 676.18 

Postage 205.81 

Stationery 423.52 

Telephone and Telegraph 162.53 

Freight and Express 285.49 

Gas, Kerosene and Electricity 748.11 

Coal 1,625.70 

Water 148.88 

Chemicals and Laboratory Supplies 1,205.18 

Agricultural and Horticultural Supplies 232.13 

Miscellaneous Supplies 57469 

Fertilizers 386.61 

Feeding StuflFs Zl^^ 

Library and Periodicals 750.77 

Tools and Machinery 464.17 

Furniture and Fixtures 1,184.67 

Scientific Apparatus 166.31 

Live Stock 200.00 

Traveling by the Board 106.61 

Traveling by the Staff 1,14431 

Traveling in connection with Adams Fund Investiga- 
tions ' 98.11 

Fertilizer Sampling 233.64 

Food Sampling 183.34 

Insurance 140.00 

Insect Pest Appropriation to State Entomologist ... 3,000.00 

Contingent > 186.50 

Lockwood Expenses 400.00 

Gypsy Moth Appropriation to State Entomologist . . . 2,500.00 

New Buildings 58.00 

Betterments 38989 

Repairs 328.27 

Rental of Land 160.00 

Balance on hand, October i, 191 2 : 

Analysis Fees $75517 

State Agricultural Appropriation ^7*^ 

' Total 



$55,008.49 



1,052.84 
$56,061.33 
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New Haven, Oct. 31st, 1912. 

This is to Certify that we have examined the accounts of E. H. Jenkins, 
Treasurer of The Connecticut Agricultural Experiment Station, for the 
year ending Sept. 30, 1912, have compared the same with the vouchers 
therefor and found them correct. 

William P. Bailey, 
Edward S. Roberts, 
Auditors vf Public Accounts, 
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ERRATA. 

Page 12. It is stated that the Humphreys, Godwin Co. has 
made a rebate to buyers when the cotton seed meal sold by it 
was found to contain less nitrogen than was guaranteed. It 
might be inferred from this statement that the other firms there 
named had not done this, but we have since been advised that the 
Apothecaries Hall Co., of Waterbury, and W. . Newton Smith, 
of Baltimore, have also given similar rebates. 

Page 92. The guaranteed percentage of phosphoric acid in 
Wizard Brand Manure, sold by the Pulverized Manure Co., 
Chicago, analysis number 377, is incorrectly stated as four. 

The statement that this brand contains much less phosphoric 
acid than is guaranteed is also incorrect. 

One per cent, of phosphoric acid is guaranteed and this 
guaranty is fully met. 

Page 362, line 4 from bottom, read Moravian instead of 
Bavarian. 
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